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A  TWIST  THAT  REDUCES 
OVERHEAD  EXPENSES 


Services  have  usually  consisted  of  two 
or  three  single  weather  proof  wires 
strung  between  pole  and  building.  Sun 
and  rain  reduce  the  covering  to  useless 
braids,  and  winds  beat  the  separate  wires 
together,  producing  shorts. 

OKONITE  TWISTED  SERVICE  CABLE  eliminates 
these  familiar  troubles.  The  conductors 
are  insulated,  really  insulated  with  a  thick 
wall  of  OKONITE  rubber,  and  specially 
treated  braids  are  wrapped  over  that. 
Then  the  braided  and  insulated  conductors 
are  twisted  into  a  flexible  cable  which 
handles  more  easily,  looks  better,  serves 
better  and  lasts  longer  than  anything 
else  devised  for  such  work.  ^  , 


OKONin  ptooucTS 


Okonit* 
Insulated  WifM 
ond  Cables 


Vornished  Cambric 
Cables 


Okonite 
Insulating  Tape 


Manson  &  Dundee 
Friction  Tapes 


Okocord 


Okoloom 


Superintendents  of  overhead 
plant  will  find  OKONITE  TWISTED 
SERVICE  CABLE  o  practical  prod¬ 
uct  of  proven  performance. 
Send  for  sample  and  a  copy 
of  “Twisted  Service  Cable/' 
which  is  a  manual  showing 
what  it  is  and  how  to  use  it. 


OKOMTE<AU£NOE* 

PItOOUCTS 


Impregnated 
Paper  Cables 

Super-tension  Cobles 

Splicing  Materials 


THE  OKONITE  COMPANY 


Founded  1878 


THE  OKONITE-CALLENDER  CABLE  COMPANY,  INC 

Factories:  Passaic,  N.  J.  Paterson,  N.  J. 

SALES  OFFICES: 

CHICAGO  PinS8UR0H  ST,  LOUIS  BOSTON 

SAN  FRANCISCO  LOS  ANGELES  SEAHLE 

Canadian  Representatives:  Cuban  Representetivesr 


lEW  YORK 


ATLANTA 


BIRMINGHAM 


DALLAS 


Novelty  Electric  Co.,  Philadelphia,  Pa. 
F.  D.  Lowrence  Electric  Co.,  Cincinnati,  O. 


Engineering  Materials,  Limited,  Montreal 


Victor  G.  Mendoza  Co.,  Hovon* 
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ELECTRICAL  WORLD 


for  the  Week  Ending 


September  6,  1930 


y 


—GOVERNOR  ROOSEVELT 
continues  crusading.  Tells  citi¬ 
zenry  of  New  York  town  to  fight 
for  municipal  distribution  rights 
and  attacks  Associated  Gas  & 
Electric  Company  for  policies  in 
Rochester. 

~FEDER.\L  TRADE  building 
in  Washington  burns,  to  peril  of 
official  documents.  While  water- 
soaked  and  scattered,  investiga¬ 
tion  ]ia]5ers  will  probably  need 
no  reworking. 

— NEW  YORK  CITY  demurs  in 
face  of  offer  to  reduce  rates  by 
aggregate  $5,000,000.  !Many 
company  exhibits  in  the  c^se  are 
in,  and  M.  S.  Sloan  will  testify. 

—BREAKER  ARC  filmed  by 
high-speed  camera  shows  phe¬ 
nomena  of  interruption  as  related 
to  gas  bubble  in  dielectric. 


Federal  Trade  records 

saved  from  flames 

Muscle  Shoals  vitalized 

by  drought  need 

Utilities  all  dead-wrong 

is  Roosevelt^s  plea 

Electrical  Guild  organized 

to  bring  contractors  peace 


-MUSCLE  SHOALS,  long  dor¬ 
mant,  leaps  to  full  life  as  Ala¬ 
bama  Power  Company  accepts 
large  blocks  of  energy  to  offset 
water  shortage.  July  output  of 
])lant.  58.300,000  kw.-hr. 

-LIGHTNING  RESEARCH 
continues  to  yield  valuable  rec¬ 
ords.  Engineers  obtain  data  and 
oscillograph  chart  of  4.5(X)-kv. 
surge  on  .Arkansas  line. 


-ELECTRIC.VL  GUILD.  Inmi 
of  contractors’  desire  for  peace 
in  wiring  activities,  offered  as 
national  panacea  for  the  trade. 
Clo.sed-shop  principle  is  basis. 

-RELIABILITY  PLUS  is  the 
demand  of  newspajier  iniblishers 
in  specifying  electrification  of 
production.  Nearly  100  copies 
per  second  recpiires  absolute  de¬ 
pendability  of  energy  sui>ply. 


will  be  invited,  so  that  all  the  facts  and  tlie 
whole  truth  will  be  made  available  to  the 
people.  If  you  hold  such  a  meeting,  I  wish 
you  would  invite  the  Governor  to  attend, 
so  that  the  citizens  may  hear  all  sides  of 
the  discussion,  w’hich  is  not  political  but 
solely  economic. 

Governor  attacks  mergers 

Returning  from  the  St.  Lawrence  trip, 
the  Governor  spoke  on  Tuesday  evening 
at  Rochester.  Here  he  indulged  in  an 
attack  on  utility  mergers  and  went  so  far 
as  to  single  out  for  especial  criticism 
the  Associated  Gas  &  Electric  Company, 
which  controls  the  Rochester  Gas  & 
Electric  Corporation,  asserting  that  the 
holding  company  had  made  itself  con¬ 
spicuous  by  a  refusal  to  co-operate  at 
Rochester  with  the  Public  Service  Com¬ 
mission  or  to  open  its  books.  The  Gov¬ 
ernor  continued: 

Now,  this  is  not  a  political  question.  It 
is  a  social  and  governmental  problem.  I 
am  sure  that  there  are  large  numbers  of 
enrolled  Republicans  who  have  a  sneaking 
sympathy  with  my  attitude  on  public  utili¬ 
ties.  This  fight  is  going  to  go  on,  regard¬ 
less  of  politics. 

Nobody  wants  to  put  a  public  utility  com¬ 
pany  out  of  business  or  hurt  a  single  in¬ 
vestor.  But  the  people  of  this  state  have 
reached  the  end  of  their  rope  as  to  how 
far  they  can  let  the  companies  go  in  the 
old-fashioned  process  of  watering  stock. 
I  would  like  to  know  how  far  we  can  let 
these  big  mergers  go  when  in  some  in¬ 
stances  they  take  over  a  company  worth 


OF  THE  WEEK 


Governor  Roosevelt  Expresses  Fre 
His  Views  on  Utility  A\atters 


and  power  which  have  had  wide  circula- 
tion  in  the  press  of  the  state  and  have  kmdly  give  me 
tended  to  deepen  the  impression  that  the  ing  the  meeting, 
Governor  sees  a  widespread  controversy 
impending  over  the  questions  of  regula¬ 
tion  of  utilities,  mergers  and  public 
ver.sus  private  plants  and  desires  to 
leave  no  doubt  as  to  the  side  on  which 
he  will  be  aligned. ' 

The  Ckivernor  met  the  members  of  his 
newly  appointed  St.  Lawrence  River 
Power  Commission  on  August  30  at 
Alexandria  Bay,  from  which  point  he 
accompanied  them  on  a  tour  through 
the  region  of  the  Long  Sault,  proposed 
site  of  a  state  dam.  The  party  also 
viewed  the  site  for  a  proposed  power 
development  near  Massena. 

In  the  course  of  this  trip  the  Gov¬ 
ernor  told  the  village  officials  of  Gouv- 
erneur,  where  a  small  municipal-purpose 
plant  on  the  Oswegatchie  River  is  said  to 
sell  its  surplus  of  50.000  kw.-hr.  a  month 
to  a  private  utility  company  at  H  mills 
a  kilowatt-hour,  the  utility  retailing  the 
energy  to  the  townspeople  at  9  cents, 
that  under  his  interpretation  of  the  law 
they  would  have  an  excellent  chance 
of  obtaining  the  right  to  sell  the  surplus 
|Kiwer  direct  to  home  owners  if  they 
made  application  to  the  Public  Servdce 
Commission  for  such  authority.  The 
Governor  had  prai.sed  the  municipal 
plant  at  ^^^atertown  highly  in  the  course 
of  a  stop-over  at  that  city. 

To  these  expressions  of  the  Governor 
F.  L.  Carlisle,  chairman  of  the  board  of 
the  Niagara-Hudson  Power  Corpora¬ 
tion,  responded  by  a  letter  to  the  Mayor 
of  Gouverneur  in  which  he  pointed  out 
that  for  the  village  to  enter  the  business 
of  selling  energy  to  its  citizens  would 


CITY  OF  SEATTLE  DEDICATES  DIABLO  DAM 


—Wide  iVoria  eHotoe. 

Here  is  a  vicze  in  its  completed  state  of  Seattle’s  new  Diablo  Dam, 
zeliicli  zeas  shozen  in  process  of  construction  (zvith  descriptive  details) 
on  April  12,  page  725.  The  turbines  are  not  yet  in  place,  but  the 
municipality  is  rejoicing  over  the  completion  of  the  dam,  zvhich  has  just 
been  formally  dedicated. 
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Fire  nearly  destroys  Trade  Commission  Building 


$200,000  and  then  write  it  down  on  their 
books  as  costing  $1,000,000  and  issue  stock 
for  it.  The  consumer  has  to  pay  for  it. 
Of  course,  we  are  ready  to  pay  the  interest 
on  legitimate  investment,  but  $800,000  of 
that  is  pure  water. 

Nobody  is  going  to  be  hurt.  I  repeat 
that  this  is  a  social  and  a  governmental 
problem,  and  it  is  going  to  be  solved  re¬ 
gardless  of  politics.  There  are  going  to 
be  saved  to  the  home  owners  of  this  state 
millions  of  dollars  in  every  section. 

In  response  to  an  inquiry  from  the 
Electrical  World,  Associated  Gas  & 
Electric  representatives  said  that  the 
company  would  not  at  this  time  make  a 
rejoinder  to  the  Governor’s  attack. 

Herman  Russell,  president  of  the 
Rochester  Gas  &  Electric  Corporation, 
said  at  that  city:  “I  do  not  believe 
Governor  Roosevelt  is  familiar  with 
what  to  Rochester  is  very  concrete 
evidence.  The  electric  rates  in  this  city 
are  constantly  being  reduced,  and  an 
effort  is  continually  being  made  looking 
toward  a  downward  revision.  The  rate 
has  been  reduced  twice  in  the  past  tw’o 
years.  For  the  t>’pe  of  service  we  give. 
I  do  not  believe  our  rates  are  e.xcessive. 
We  earn  approximately  8  per  cent  on 
our  investment,  which  certainly  cannot 
be  considered  too  high.” 

T 

Associated  G.  &  E.  and 
Clarion  River  Power 

X  CONNECTION  with  the  recom¬ 
mendation  of  William  V.  King,  chief 
accountant  of  the  Federal  Power  Com¬ 
mission,  that  the  costs  of  promoting  and 
building  the  Clarion  River  Power  Com¬ 
pany’s  hydro-electric  development  in 
Pennsylvania  be  cut  from  $11,032,000 
(the  company’s  figure)  to  $4,645,000 
(Electrical  World,  August  30.  page 
375).  the  As.sociated  Gas  &  Electric 
Company  points  out  that  the  report  in 
question  was  made  prior  to  the  time, 
in  1925,  when  the  Associated  liought  the 
Penn  Public  System  (including  the 
Clarion  River  company),  which  was 
previously  controlled  by  H,  D.  Wal- 
liridge  &  Company  of  New  York.  The 
Associated  company  disclaims  responsi¬ 
bility  for  the  figures  attacked  by  Mr. 
King. 

T 

Fight  Against  Ozarks 
Plant  Still  Goes  On 

ITIGATION  to  prevent  the  Union 
Electric  Light  &  Power  Company 
of  St.  Louis  from  obliterating  Linn 
Creek,  county  town  of  Camden  County, 
under  the  re.servoir  to  be  built  for  the 
company’s  big  hydro  plant  at  Ragnell, 
on  the  Osage  River,  still  goes  on.  A 
tenij)orary  injunction  has,  however,  just 
been  issued  in  the  United  States  court 


al  Kansas  City  restraining  the  prose¬ 
cuting  attorneys  and  members  of  the 
Camden  County  courts  and  their  at¬ 
torneys  from  taking  any  further  action 
in  state  courts  to  stop  the  construction 
of  the  plant. 

Cpunsel  for  the  power  company  filed 
suit  in  the  federal  court  at  Kansas  City 
on  August  28  to  condemn  the  Camden 
County  court  hou.se,  in  Linn  Creek,  and 
about  60  miles  of  county  roads.  A 
hearing  on  this  petition  will  be  held 
September  25.  On  August  1 1  Camden 
County  had  obtained  an  injunction  from 
the  County  Court  restraining  the  com¬ 
pany  from  instituting  the  condemnation 
proceedings. 

T 

Muscle  Shoals  Output  in 
July,  58,300,000  Kw.-Hr. 

All  of  the  energy  available  in  the 
I'ennessee  River  at  its  present  stage 
is  being  ileveloped  at  Wilson  Dam.  In 
July  58,302,060  kw.-hr.  was  produced. 
Final  figures  for  August  are  not  avail¬ 
able  at  this  writing,  but  the  total  will  be 
slightly  less.  Even  with  the  entire  flow 
of  the  river  being  utilized,  the  Alabama 
Power  Company  is  obtaining  only  20  per 
cent  of  its  reciuirements  from  Mu.scle 
Shoals,  This  gives  an  indication  of  the 
extent  to  which  the  importance  of  that 
development  has  been  e.xaggerated. 

More  power  wa.s  used  in  July  and 
August  than  during  the  entire  first  six 
months  of  the  year.  From  January  1  to 
fune  30  sales  of  Muscle  Shoals  power 
totaled  104.097.900  kw.-hr.  In  the 
calendar  year  of  1929  total  sales  were 
171,681.0()0  kw.-hr.  Ma.ximum  produc¬ 
tion  in  the  history  of  the  operation  was 
in  August.  1926,  when  65,000,000 
kw.-hr.  was  sold. 


Utility  Records  Little  Hurt 
as  Building  Burns 

SWEPT  by  a  spectacular  fire  probably 
started  by  a  cigarette,  the  Federal 
Trade  Commission  Building  in  Wash¬ 
ington  was  thoroughly  gutted  last  Satur¬ 
day  afternoon,  August  30,  but  few  im¬ 
portant  papers  were  lost.  Although 
many  of  the  files  are  water-soaked  or 
have  become  scattered  by  hasty  removal, 
it  is  believed  that  the  public  utilities 
probe,  as  well  as  other  nation-w’ide 
studies,  can  be  resumed  without  irre¬ 
placeable  losses  after  a  little  delay. 
Probably  it  will  not  be  necessary  to 
duplicate  much  if  any  of  the  utility  field 
work.  Reorganization  is  well  under 
way,  but  no  date  has  been  set  for  the 
resumption  of  hearings,  though  O.  B. 
Johnson,  secretary,  is  quoted  as  saying 
that  this  may  be  on  September  16.  Had 
the  blaze  not  occurred,  the  commission 
would  have  met  in  the  past  week. 

The  commission  was  in  a  rambling 
two-story  structure,  originally  designed 
in  the  war  period  for  only  a  few  months’ 
rough-and-ready  service.  It  occupied 
an  entire  block.  There  were  no  sprin¬ 
kler  systems  and  no  fireproof  vaults. 
Though  most  spectators  of  the  fire  were 
convinced  that  the  documents  were 
wiped  out,  most  sections  came  through 
surprisingly  well.  Fortunately  the 
docket  room,  where  most  of  the  files  are 
kept,  was  almo.st  untouched,  as  was  a 
row  occupied  by  the  attorneys  and  econ¬ 
omists  engaged  in  the  public  utility  in¬ 
vestigation. 

The  building  will  not  be  entirely 
rehabilitated,  but  will  be  extensively 
repaired.  In  the  meantime  employees 
will  be  accommodated  in  its  habitable 
portion,  in  another  temporary  building 
across  the  street,  or  in  private  office 
buildings. 
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New  Electrical  Body  Will 
Promote  Industrial  Peace 

Organization  of  the  Electrical 

Guild  of  North  America,  with 
headquarters  at  Washington  and  with 
founder  ineinl)ers  embracing  63  firms 
engaged  in  electrical  construction  in 
nineteen  cities,  is  announced.  Its  pur¬ 
pose  is  thus  officially  expressed : 

The  Electrical  Guild  of  North  America 
was  organized  to  promote  industrial  co¬ 
operation  in  the  electrical  construction 
business  on  a  scale  hitherto  unknown  and 
untried  and  with  sympathetic  understanding 
never  before  generally  practiced  in  any 
branch  of  the  building  industry  It  is  the 
Guild’s  intention  to  vitalize  every  depart¬ 
ment  and  feature  of  the  industry  with  a 
degree  of  co-operation  and  harmony 
hitherto  unattempted.  It  is  proposed  to 
make  the  industry  profitable  alike  to  all  its 
members  and  to  the  public  through  survey 
bureaus,  a  central  research  bureau  and  open 
understandings  with  union  labor.  It  is 
further  proposed  to  make  the  march  of  the 
industry  uninterrupted  by  strikes  or  other 
unnecessary,  not  to  say  uneconomic,  ob¬ 
stacles.  McKlernization  aixl  stabilization  of 
the  industry,  in  short,  are  the  objectives. 

These  ends  will  be  sought  through 
co-operation  with  the  International 
Brotherhood  of  Electrical  Workers, 
whose  members  will  be  exclusively  em¬ 
ployed  by  the  new  employers’  associa¬ 
tion  in  construction  work. 


The  cities  so  far  represented  in  the 
membership  of  the  Guild  are  New  York 
(11  firms),  Pittsburgh  (9),  Cleveland 
(6),  St.  Louis  (6),  Philadelphia  (5), 
Detroit  (5),  Baltimore  (5),  Newark 
(2),  Cincinnati  (2),  Indianapolis  (2), 
Mount  Vernon,  N.  Y.  (2),  Yonkers, 
Jersey  City,  Washington,  Boston,  Mil¬ 
waukee,  Tulsa,  White  Plains,  N.  Y.,  and 
Hackensack,  N.  J.  Officers  are :  Presi¬ 
dent,  Louis  K.  Comstock ;  first  vice- 
president,  John  W.  Hooley;  second 
vice-president,  Chester  H.  Chapline; 
secretary,  Allan  Coggeshall ;  treasurer, 
Adolph  C.  Brueckmann.  Annual  meet¬ 
ings  will  be  held  every  April. 

T 

Lackawanna  Begins 
Electrified  Service 

WITH  Thomas  A.  Edison  stand¬ 
ing  at  the  controls  as  the  train 
pulled  out,  regular  service  on  the  elec¬ 
trified  portion  of  the  Delaware,  Lacka¬ 
wanna  &  Western  Railroad  was  inau¬ 
gurated  on  Wednesday,  September  3,  on 
the  14-mile  line  from  Hoboken  to  Mont¬ 
clair,  N.  J.  The  first  train  carried  offi¬ 
cials  and  directors  of  the  road  and 
mayors  of  the  New  Jersey  towns  in  the 
electrified  area.  It  left  Hoboken  at  11.03 
a.m.  and  reached  Montclair  at  lL22a.m., 


V  V  ▼ 


REBUILDING  IN  THE  HILLS  OF  VIRGINIA 


Once  more  this  30,000-ku\  plant  of  the  Old  Dominion  Pozeer  Company 
at  Pocket,  l\i.,  is  producing  energy  among  the  elemental  hills.  In  1928 
a  fire  zvrecked  the  interior  and  the  reconstruction  has  not  been  z'cry 
long  completed.  The  szcitching  structure  is  the  terminal  of  a  66-kz’.  tie 
zoith  the  Pincville  (Ky.)  generating  station  of  the  Kentucky  Utilities. 


beating  the  best  steam-train  schedule 
by  six  minutes.  Two  electrified  trains 
a  day  in  non-rush  hours  as  a  starting 
schedule  will  be  added  to  steadily  as 
operating  plans  are  worked  out.  (See 
Electrical  World,  July  26,  page  148.) 

T 


M.  S.  Sloan  to  Testify  on 
New  York  Edison  Policy 

Testimony  to  complete  the  case 
of  the  New  York  Edison  and  its 
associated  companies  in  their  petition  to 
the  New  York  Public  Service  Commis¬ 
sion  for  permission  to  alter  their  rate 
schedules  was  to  have  been  completed  on 
Friday,  September  5,  by  evidence  from 
President  M.  S.  Sloan  covering  ques¬ 
tions  of  company  policy.  Mr.  Sloan’s 
testimony  was  not  in  time  for  notice  this 
week. 

In  previous  hearings  Vice-President 
John  C.  Parker  of  the  Brooklyn  Edison 
Company  and  Vice-President  Franklin 
H.  Nickerson  of  the  Consolidated  Gas 
Company,  with  which  the  Brooklyn  Edi¬ 
son  is  merged,  testified  at  some  length 
on  earnings  and  charges.  The  sessions 
were  enlivened  by  arguments  between 
William  L.  Ransom,  counsel  for  the 
utilities,  and  Arthur  J.  W.  Hilly,  cor¬ 
poration  counsel  for  the  city  of  New 
York,  which  is  opposing  the  proposed 
changes.  E.  F.  Jeffe,  an  industrial  engi¬ 
neer,  protested  against  the  coal  sur¬ 
charge  retained  in  the  new  rates,  and 
Chairman  Maltbie  ruled  that  Mr. 
Nickerson  should  produce  figures  con¬ 
cerning  past  revenue  from  this  source. 

V 

Buffalo  General  Electric 

Puts  New  Unit  in  Service 

AN  ADDITION  of  75,000  kw.  has 
XX just  been  made  to  Buffalo’s  elec¬ 
trical  supply  through  the  putting  into 
service  of  the  first  of  three  new  steam 
turbo-generators  at  the  Charles  R. 
Huntley  station  on  the  Niagara  River, 
north  of  the  city.  When  the  other  two 
machines  are  put  into  service  the 
Buffalo  steam  station  will  have  a  total 
capacity  of  466,000  kw.  and  will  be  the 
largest  in  the  entire  Niagara-Hudsoii 
system.  The  machine  now  on  the 
lines,  the  largest  of  its  particular  type 
yet  built,  could  have  supplied  the  entire 
electrical  needs  of  Buffalo  fourteen 
years  ago.  It  is  fed  by  two  powdered- 
fuel  boilers  each  of  which  is  capable  of 
converting  3,320,000  gal.  of  water  into 
steam  in  an  hour.  These  boilers  are  of 
a  type  developed  by  the  engineers  of 
the  Buffalo,  Niagara  &  Eastern  Power 
Corporation  and  have  unusual  features. 

The  new  generator  is  the  seventh  unit 
to  be  placed  in  the  25-cycle  section  of 


420 


ELECTRICAL  WORJ.D—September  6, 1930 


NATIONAL  BANK  USES  NEW-TYPE  FLOODLIGHT 


the  station.  That  section  now  includes 
22  boilers  with  a  capacity  of  4,560,000 
lb.  of  steam  an  hour  and  seven  genera¬ 
tors  with  a  total  capacity  of  300,000  kw. 
In  a  new  section  of  the  station  two 
additional  generators  of  80,000  kw. 
each,  one  of  which  will  soon  be  ready 
for  service,  are  under  construction. 
These  will  both  be  60-cycle  machines  to 
supply  the  residential  and  downtown 
loads  which  are  now  being  changed  to 
that  frequency.  The  25-cycle  supply 
will  continue  to  go  to  large  industrial 
power  and  electric  furnace  users. 


A.I.E.E.  at  Portland 
Hears  Excellent  Papers 

IGHTNING,  transmission,  insulation 
J  and  related  problems  and  apparatus 
rmed  the  subject  matter  for  several 


A  new  General  Electric  combination  floodlighting  and  street  lighting 
unit  is  used  to  illuminate  the  First  Xational  Bank  Building  in  Bing¬ 
hamton,  N.  V.  The  units,  21  in  number,  which  appear  to  the  casual 
observer  to  be  ordinary  street-lighting  standards,  each  contain  a 
1,000-watt  lamp  in  the  main  fixture  and  two  lOO-ieatt  auxiliary  lamps. 
Most  of  the  light  is  thrown  on  the  building,  but  a  sufficient  amount  is 
directed  on  the  street  surface. 


of  great  benefit.  Two  student  sessions 
and  one  regular  session  on  Thursday 
and  Friday  'were  to  conclude  a  well- 
arranged  and  nicely  balanced  convention 
program. 


Klamath  River  Project 
Licensed — Permit  for  Bear 


ICENSES  for  three  hydro-electric 
projects  in  Western  states  have  just 
been  authorized  by  the  Federal  Power 
Commission.  The  most  important  is 
for  the  proposed  development  of  the 
California-Oregon  Power  Company  on 
the  Klamath  River,  Ore,,  noted  last 
week,  which  will  involve  an  ultimate 
installation  of  283,000  hp.  Construction 
work  on  the  first  unit,  costing  about 
imental  of  Danville,  \'a.,  is  to  be  submitted  to  $5,000,000,  will  be  started  immediately, 
iductors  the  voters,  who  on  two  occasions  in  the  The  other  two  authorizations  related  to 
of  the  last  fotir  years  have  rejected  smaller  a  2,400-hp,  installation  of  the  Dakota 
)spheric  bids.  This  time  the  figure  tentatively  Power  Company  on  Rapid  Creek,  .S.  D., 
nductor  accepted  by  the  City  Council,  subject  to  and  a  development  of  the  Pacific  Gas  & 
s.  The  a  referendum  on  October  14,  is  $4,300,-  Electric  Company  on  the  South  Yuba 
j  nearly  000,  the  bid  of  the  Western  Power,  River,  Calif.  The  commission  also  au- 
e  lower  Light  &  Telephone  Company  of  Kansas  thorized  a  preliminary  permit  for  the 
nductor  City.  Pacific  Gas  &  Electric  Company’s 

eat  im-  The  Western  company’s  proposal  was  prospective  development  of  34,0(K)  hp, 
g  of  the  accepted  over  that  of  the  Tri-Utilities  on  Bear  River,  Calif, 
a  very  Corporation  of  New  York,  which  had  The  temporary  license  held  by  the 
showed  offered  $4,350,000  for  the  plants  and  Niagara  Falls  Power  Company  for 
!w  con-  whose  offer  had  been  recommended  by  diversion  of  275  sec.-ft.  of  water  at  the 
hat  has  engineers  after  a  survey.  It  was  con-  Falls  was  extended  for  one  year.  The 
a  week  tended,  however,  that  the  recommenda-  time  for  beginning  construction  under  a 
tion  was  based  on  an  assumed  demand  license  held  by  the  Northern  Connecti- 
spoke  for  both  primary  and  secondary  power,  cut  Power  Company  for  a  project  on  the 
of  close  the  Tri-Utilities  company  proposing  to  Connecticut  River  was  extended  to  Feb- 
[nstitute  build  a  hydro  plant  in  Patrick  County,  ruary  1,  1932.  Crisp  County,  Ga.,  was 
:s  mem-  and  that  the  city  would  benefit  more  authorized  to  postpone  the  completion  of 
:  decen-  from  the  steam-plant  development  ad-  its  project  on  Flint  River  and  to  operate 
las  been  rocated  by  the  rival  bidder.  the  portion  now  constructed. 
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Many  Important  Transmission  Lines 
Finished,  Building  or  Planned 


PLENTY  of  activity  prevails  in  all 
parts  of  the  country  in  the  addition 
of  important  transmission  lines  to  exist¬ 
ing  systems.  Some  recent  news  reports 
follow : 

In  preparation  for  starting  its  new 
generating  station  at  Ashtabula  in 
Octol)er,  the  Cleveland  Electric  Illu¬ 
minating  Company  is  completing  a  66- 
mile,  132-kv.  transmission  line  from 
Ashtabula  to  its  Northfield  substation, 
where  the  energy  will  be  stepped  down 
to  33,000  volts  and  go  undergrourid  into 
the  E^st  Cleveland  substation.  The  new 
line  parallels  from  Plymouth  to  Bedford 
a  line  built  in  1928  which  is  also  being 
connected  with  Ashtabula  and  North- 
field,  thus  making  two  complete  steel- 
tower  transmission  lines  between  these 
points.  The  new  line  includes  a  1,725- 
ft.  span  across  the  Ashtabula  River, 
which  is  525  ft  longer  than  any  other 
span  in  the  entire  Cleveland  Electric 
system. 

Allied  Engineers,  Inc.,  New  York, 
will  build  tlie  coming  transmission  line 
from  the  Toronto  (Ohio)  power  house 
and  generating  station  of  the  Ohio  Edi¬ 
son  Company  to  East  Akron,  where  a 
substation  is  to  he  erected.  Most  of 
the  land  for  the  line,  which  will  be 
strung  on  two  sets  of  steel  towers,  has 
been  acquired  and  the  project  calls  for 
700  towers.  The  Toronto  power  station 
now  supplies  the  Youngstown  district, 
including  Youngstown,  Salem,  Niles  and 
Girard  in  Ohio  and  Sharon,  Greenville, 
Mercer  and  New  Castle  in  Pennsyl¬ 
vania,  through  the  Penn-Ohio  system. 
The  plans  also  involve  an  addition  to 
the  Toronto  station. 

Permission  is  sought  by  the  Indian¬ 
apolis  Power  &  Light  Company  from 
the  Indiana  Public  Service  Commission 
to  issue  securities  to  the  extent  of  $12,- 
367.000  to  construct  a  50-mile,  132-kv. 
transmission  loop  around  the  city  and 
to  complete  construction  of  its  new 
generating  plant  on  White  River.  .Some 
property  owners  in  northern  Indian¬ 
apolis  are  appealing  to  the  commission 
to  refuse  to  sanction  the  transmission 
line  on  the  ground  that  it  would  set  up 
destructive  and  hazardous  conditions  in 
the  territory. 

The  Interstate  Public  Service  Com¬ 
pany  W'ill  soon  start  construction  of 
transmission  lines  from  four  sources  of 
energy,  all  to  terminate  at  Liberty,  Ind. 
This  move  will  relieve  the  Richmond 
(Ind.)  municipal  electric  plant  of  the 
load  taken  at  the  switchboard  by  the 
Liberty  Light  &  Power  Company,  which 
recentlv  was  sold  by  Robert  S.  Ashe  of 
Richmond  to  the  Insull  interests  for  a 


price  reported  to  be  in  excess  of 

$1,000,000. 

A  110-kv.  transmission  line  from 
Thompson,  near  Schuylerville,  N.  Y.,  to 
the  !^st  Greenbush  substation,  4  miles 
southeast  of  Albany,  is  to  be  undertaken 
by  the  New  York  Power  &  Light  Cor¬ 
poration  as  part  of  its  present  construc¬ 
tion  program.  This  line  will  serve  as  a 
direct  connection  from  the  company’s 
hydro-electric  stations  on  the  upper 
Hudson  and  Sacandaga  Rivers,  includ¬ 
ing  the  recently  completed  Elmer  J. 
West  station  at  Conklingville,  to  the 
large  power-consuming  area  surround¬ 
ing  Albany.  The  line  will  be  41  miles 

T 

Coming  Meetings 

International  AHnociation  of  Klectrical 
Inspeotort* — Jacksonville,  Fla.,  Sept. 
8-11.  Western  Section,  Congress 
Hotel,  Chicago,  Sept.  15-18.  W.  S. 
Boyd,  175  Jackson  Blvd.,  Chicago. 
Kastern  Section,  Pittsfield,  Mass., 
Sept.  22-24.  R.  Waiker,  85  John 
St.,  New  York. 

Maryland  Utilities  Association — Chesa- 
IHjake  Bay  cruise  to  Jamestown  and 
Yorktown,  Va.,  Sept.  11-13.  1».  K. 

Kinnear,  803  Court  Square  Bldg., 
Baltimore. 

Empire  State  Gas  and  Elertrie  Asso¬ 
ciation — S.'iranac  Inn,  N.  Y.,  Sept.  18 
and  19 ;  Meter  Section,  Watertown, 

N.  Y.,  Oct.  9  and  10.  C.  H.  B. 
Chapin,  Grand  Central  Terminal, 
New  York. 

American  Weldinic  Society  —  Congress 
Hotel,  Chicago,  Sept.  22-26.  M.  M. 
Kelly,  29  West  39th  St.,  New  York. 

Great  Uakes  Division,  N.E.I...Y.— 
French  Lick  Springs,  Ind..  Sept. 
25-27.  T.  C.  Polk,  20  North  Wacker 
Drive,  Chicago. 

American  Electrochemical  Society  — 
Hotel  Statler,  Detroit.  Sept.  25-27. 

C.  G.  Fink,  Columbia  University, 
New  York. 

National  Safety  Council — Pittsburgh. 
Sept.  29-Oct.  4.  W.  H.  Cameron, 

20  North  Wacker  Drive,  Chicago. 

New  England  Division,  N.E.I..A. — New 
Ocean  House,  Swampscott,  Mass., 
Sept.  29-Oct.  1.  Miss  O.  A.  Bunslel, 

20  Providence  St.,  Boston. 

Illuminating  Engineering  Society  — 
Hotel  John  Marshall,  Richmond, 
Va.,  Oct.  7-10.  E.  H.  Hobbie,  29 
West  39th  St.,  New  York. 

American  Institute  of  Electrical  En¬ 
gineers — Middle  Eastern  District, 
Philadelphia,  Oct.  13-15 ;  Southern 
District,  Louisville,  Nov.  19-22. 

F.  L.  Hutchinson,  33  West  39th  St., 
New  Y’ork. 

Rocky  Mountain  Division,  N.E.L..\. — 
Franciscan  Hotel.  Albuqueniue, 

N.  M.,  Oct.  20-22.  O.  H.  Weller, 
Public  Service  Co.  of  Colorado, 
Denver. 

National  Electrical  Manufacturers*  As. 
sociution  —  Chamberlain-Vanderbilt 
Hotel,  Old  Point  Comfort,  Va.,  Oct. 
20-24,  A.  W.  Berresford,  420  Lex¬ 
ington  Ave.,  New  York. 

National  Electrical  IVliolesalers’  .Asso¬ 
ciation — Pittsburgh,  Nov.  10-14 
E.  Donald  Tolies,  165  Broadway, 
New*  York. 

National  Association  of  Railroad  and 
Utilities  Commissioners  —  Charlotte, 

N.  C.,  Nov.  12-15.  J.  B.  Walker. 
270  Madison  Ave.,  New  York. 


long  and  built  with  galvanized-steel 
towers  81  ft.  high  and  of  special 
A-frame  construction,  spaced  about  900 
ft.  apart.  A  1,940-ft.  span  will  cross  the 
Hoosick  River  near  Schaghticoke, 

The  New  York  State  Electric  &  Gas 
Corporation  has  under  construction  a 
32-mile  transmission  line  connecting  the 
Ithaca  and  Binghamton  areas  of  the 
company  with  a  44,000-volt  loop  line  in 
its  Oneonta  district.  This  line,  costing 
in  all  about  $320, (XX),  will  cross  the 
northeast  corner  of  the  village  of 
Marathon. 

Construction  of  the  New  Jersey  sec¬ 
tion  of  the  220-kv.  steel-tower  transmis¬ 
sion  line  to  connect  the  electric  systems 
of  the  Public  Service  Electric  &  Gas 
Company  and  the  Philadelphia  Electric 
Company  has  been  completed  well  ahead 
of  schedule,  it  was  reported  last  week. 
The  section  e.xtends  45  miles  from  the 
Roseland  switching  station  of  the  Public 
Service  to  Lamhertville,  where  it  will 
tie  in  with  the  section  being  built  by 
the  Philadelphia  Electric  from  Plymouth 
Meeting,  Pa. 

The  Delta  Construction  Company, 
subsidiary  of  the  Cities  Service  Com¬ 
pany,  is  constructing  a  high-tension  line 
between  Springfield  and  Sedalia,  Mo.,  to 
supplement  the  Cities  Service  generating 
plant  in  Sedalia.  The  line  will  cost 
approximately  $350,000. 

The  Virginia  Electric  &  Power  Com¬ 
pany  has  just  completed,  at  a  cost  of  ap¬ 
proximately  $350.()00,  a  110-kv.  wooden- 
pole  line  joining  the  transmission  system 
of  the  Carolina  Power  &  Light  Com¬ 
pany  near  Littleton,  N.  C.  The  work 
includes  a  substation  addition  at 
Roanoke  Rapids. 

Another  link  in  the  interconnected 
transmission  system  by  which  New 
Orleans  was  recently  tied  in  with  the 
Louisiana  Power  &  Light  Company’s 
Sterlington  station,  over  375  miles  of 
line,  is  under  construction.  This  is  a  line 
between  Sorrento,  La.,  and  Baton  Rouge, 
where  the  Stone  &  Webster  interests 
recently  completed  a  45,0(X)-kw.  steam 
plant  for  comliined  special  industrial  and 
general  utility  service.  From  Baton 
Rouge  the  Stone  &  Webster  power  lines 
run  west  through  the  southern  part  of 
the  state  to  Beaumont.  Tex. 

The  Telluride  Power  Company  of 
Provo,  Utah,  is  to  build  a  44.000-volt 
transmission  line  from  Nephi  to  Delta 
in  that  state,  a  distance  of  about  60 
miles. 

Completion  is  announced  of  a  high- 
voltage  line  built  by  the  Southern 
Sierras  Power  Company  from  San 
Bernardino,  Calif.,  to  the  steam  plant  of 
the  Los  Angeles  Gas  &  Electric  Cor¬ 
poration  at  Seal  Beach.  The  expendi¬ 
ture  on  this  line,  about  $400,000,  has 
been  in  addition  to  the  1930  construction 
budget  of  the  companies  associated 
under  the  Nevada-California  Electric 
Corporation,  which  totals  $2,000,000. 


422 


ELECTRICAL  WORLD— d.  1Q30 


Overhung  Hydro  Unit  to 
Be  Rated  at  56,250  Kvo. 


hvdro-electnc  generator  ever  made,  the  DrIfleU  Fin  J  has  cost  $63,(XX).IXX), 

generators  installed  at  Niagara  Falls  OrlTlsn  KOliroaOS  nno  electrified  lines  it 

and  those  l>eing  built  for  the  Dnieper  Electrification  PoyS  longest  electric  sysl 

River  in  Russia  not  belonging  to  that  The  improved  servi 

type.  The  generator  for  the  Ariel  plant  T  JNLIKE  the  four  great  trunk  lines  company  to  meet  se 
is  a  60-poie,  56.250-kva.,  120-r.p.m.,  ^  operating  in  the  United  Kingdom,  competition  which  h 

three-phase.  60-cycle.  13.800-volt  ma-  the  Metropolitan  Railway  of  London  en-  being  mainly  a  pass 
chine,  with  an  over-all  diameter  of  more  joyed  a  still  further  increase  in  its  gross  tern,  a  bold  policy  w 
than  37  ft.  and  of  semi-outdoor  con-  receipts  in  the  first  half  of  1930.  Judg-  the  traffic  back.  All 
struction.  The  S.  Morgan  Smith  Com-  ing  from  the  increased  receipts  of  the  of  the  Southern  hav 
pany  will  supply  the  water  turbine.  Metropolitan  and  London’s  other  big  fied,  and  work  is 
which  will  develop  61,600  hp.  at  a  185-ft.  subway  system,  the  Underground  Rail-  extension  to  Bright 
head  and  67,000  hp.  at  a  189-ft.  head,  way,  and  also  from  the  experience  of  which  will  cost  $13 


SALUDA  RIVER  POWER  HOUSE  AND  COMPLETED  DAM 


^^CCORj^I^G  to  Associated  Gas  &  ^  ^  ^ 

tioii  of  two  additional  itnits. 

A  114-kv.  substation  is  e.xpected  to  be 

completed  in  the  fall.  It  is  about  800  ft.  150  ft.  The  spillway  has  a  capacity  of  the  top  has  been  leveled,  but  it  will 
east  of  the  control  room  in  the  power  50,000  sec.-ft.  when  the  lake  is  at  eleva-  probably  be  allowed  to  settle  for  several 
house.  The  spillway  proper  has  four  tion  360.  A  concrete  highway  bridge  years  before  it  will  l)e  hard-surfacerl. 
Fainter  gates.  They  are  25  ft.  high  and  passes  over  the  spillway.  The  great  Work  on  the  Saluda  Dam  was  started 
37^  ft.  wide,  giving  a  clear  opening  of  earth  dam  itself  has  been  completed  and  in  September.  1927. 
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ALL-ELECTRIC 

STEREOTYPING 


Courtcty  General  Elrcttle  Company 


NEWSPAPER  stereotype  rooms  must  be 
organized  for  production  standards  of  unre¬ 
mitting  exactitude.  In  building  the  new 
plant  of  the  'NewYork  Daily  News  all-electric 
furnaces  and  casting  machines  were  used. 
Each  furnace  is  equipped  with  36  10-kw., 
208-volt  cast-in  heating  units.  The  capacity 
is  480  63-lh.  plates  an  hour  for  each. 

Automatic  control,  consisting  of  panels, 
push-button  stations,  general  and  individual 
unit  overload  protection  and  temperature¬ 
regulating  instruments,  makes  uniformity  of 
output  certain  and  unvarying. 


E  D  I 


Drought  in  South  Shows  Value 
of  Steam  Reserve 

ECENTLY  recurring  conditions  of  drought 
in  the  Southeast  again  emphasize  the  need 
for  ample  steam-plant  reserves  for  even  the 
most  favorably  situated  hydro  systems.  These 
conditions  also  show  that  rainfall  and  stream-flow 
records  must  be  interpreted  with  great  care  and 
Indicate  that  full  consideration  must  be  given  to 
the  extent  to  which  ground-water  reserves  are 
maintained  or  depleted  according  to  the  manner 
In  which  the  precipitation  occurs.  The  existing 
low  water  after  the  dry-weather  disaster  of  five 
years  ago  further  shows  that  It  Is  unsafe  to  con¬ 
clude  that  such  great  extremes  will  not  follow  one 
another  closely  simply  because  the  available 
records  show  they  nev’er  have  done  so. 

The  great  1925  drought  in  the  Southeast  re¬ 
duced  streams  to  new  low  records.  Conditions 
were  not  better  at  times  for  the  next  two  years. 
In  some  cases  they  were  actually  worse.  Then  In 
1928  and  1929  there  occurred  excesslv^e  floods  of 
short  duration,  with  appearances  of  a  great  sur¬ 
plus  of  water.  Early  this  year  most  of  the  storage 
reservoirs  in  that  part  of  the  country  also  filled 
quickly.  Serious  rainfall  deficiencies  since  then 
have  caused  the  stream  flows  to  drop  much  faster 
than  usual.  In  fact,  many  streams  are  near  their 
lowest  known  stages.  Various  storage  reservoirs 
also  are  below  normal  for  this  time  of  the  year. 

Accurate  determination  of  what  has  caused  so 
quick  a  drop  after  the  great  excesses  of  rainfall 
last  fall  would  require  extensiv’e  studies  over  a  wide 
area.  It  appears,  however,  that  the  ground-water 
reserves,  which  were  much  depleted  by  the  three 
years  of  deficient  precipitation,  have  not  since  been 
fully  restored. 

Hence  it  appears  that  total  annual  rainfall  and 
stream-flow  records  need  most  careful  translation. 


T  O  R  I  A  L  S 

L.W.W.MORROW 

Editor 


The  relativ^ely  short  time  covered  by  them  leaves 
much  to  be  desired  as  a  guide  toward  what  to  ex¬ 
pect.  In  any  event  such  totals  are  not  to  be  taken 
at  their  face  value.  Nor  is  the  occurrence  of  a 
series  of  dry  years  any  assurance  that  great  defi¬ 
ciencies  will  not  occur  again  soon.  In  the  last 
analysis,  ample  steam-plant  reserves  offer  the  only 
safe  Insurance  of  uninterrupted  service. 


San  Francisco  Rejects 
Power  Bond  Issues 

CITIZENS  of  San  Francisco  decisively  de¬ 
feated  bond  issues  aggregating  $68,115,000 
last  week.  The  natural  conservatism  of  the  voters 
in  a  period  of  business  slump,  the  purpose  of  the 
issues  and  an  active  opposition  campaign  by  civic 
business  Interests  brought  about  the  defeat. 

These  bond  issues  were  to  permit  the  city  to 
acquire  the  distribution  systems  in  San  Francisco 
of  the  Pacific  Gas  &  Electric  Company  and  the 
Great  Western  Power  Company  as  part  of  the 
municipal  power  enterprise  founded  on  the  Hetch- 
Hetchy  developments.  A  favorable  vote  would 
have  been  followed  by  litigation,  the  Pacific  Gas 
&  Electric  Company  having  served  notice  some 
time  ago  that  it  would  ask  for  a  w'rit  of  review 
from  the  State  Supreme  Court  If  condemnation 
proceedings  were  started  by  the  city  after  a  favor¬ 
able  vote  on  the  bonds. 

Bond  issues  are  not  accepted  readily  by  citizens 
these  days.  There  has  been  too  much  spending, 
taxes  are  high  and  times  are  bad.  Selfish  interest 
persuades  voters  to  negative  even  bond  issues  for 
worthy  projects.  Thus  the  San  Francisco  vote 
was  based  largely  on  cold  facts  rather  than  upon 
schools  of  opinion  as  to  the  merits  of  private  or 
municipal  ownership  of  utilities.  And  when  all  is 
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said  the  decision  for  or  against  such  proposals 
should  be  based  upon  economic  facts.  If  this  is 
done,  utilities  need  never  fear  the  decisions. 

A 

Employee  and  Employer  Problems 

ERSONNEL  problems  are  giving  numerous 
executives  many  serious  hours  in  this  transi¬ 
tion  period  in  the  electrical  industry’s  develop¬ 
ment.  Readjustments  of  corporate  organization 
necessitated  by  mergers  are  bringing  about  staff 
and  line  changes  on  many  properties,  and  on 
others  fluctuations  in  the  volume  of  business  are 
causing  company  leaders  to.  study  the  best  ways 
to  fit  man  and  woman  power  into  the  shifting  pic¬ 
ture.  These  economic  movements  are  often  ac¬ 
companied  by  difficulties  of  individual  application 
which  result  in  the  severance  of  ties  formed  by 
years  of  service,  and  at  present  a  good  deal  of 
thought  is  being  given  to  the  making  of  new  con¬ 
nections  and  to  the  allocation  of  competent  em¬ 
ployees  to  new  or  different  tasks  within  the  old 
organizations  or  the  new  groupings  of  properties 
concerned.  It  is  important  to  personnel  and  to 
the  industry  itself  that  new’  alignments  shall  be 
made  on  the  basis  of  maximum  usefulness,  and  on 
this  account  hasty  changes  in  positions  should  be 
avoided. 

In  companies  where  changing  conditions  are 
testing  the  fitness  of  personnel  to  hold  specific 
posts  it  is  important  to  visualize  opportunities  for 
service  in  new  or  different  fields  before  reaching 
the  conclusion  that  ties  must  be  severed  and  work 
sought  elsewhere.  Rein  needs  to  be  given  to  the 
imagination  in  these  delicate  relationships,  and 
friendly  conferences  and  adjustments  should  be 
encouraged.  On  the  part  of  the  executive  it 
should  not  be  assumed  that  the  mere  contraction, 
of  an  organization  or  a  transfer  of  duties  to  other 
persons  or  locations  settles  the  problem  of  cutting 
down  costs  without  Impairing  the  running  of  the 
company’s  affairs.  On  the  other  hand,  the  em¬ 
ployee  facing  or  sensing  an  impending  change  may 
well  study  the  needs  of  the  property  as  he  sees 
them  and  at  least  be  prepared,  when  circumstances 
permit  it,  to  suggest  the  desirability  of  other  work 
being  undertaken,  with  perhaps  a  specific  service 


outlined,  before  accepting  the  opportunity  to  look 
elsewhere. 

If  an  earnest  attempt  is  made  to  find  out 
whether  the  affairs  of  the  company  or  its  group 
can  be  bettered  by  utilizing  experienced  personnel 
in  new  ways,  it  is  safe  to  say  that  many  severances 
and  other  changes  made  on  the  assumption  that 
the  present  basic  organization  of  work  suffices 
will  be  called  off.  Valuable  services  will  be  util¬ 
ized  in  new  channels,  and  the  annual  losses  and 
burdens  due  to  severance  will  be  decreased. 


Originality  in  Design 
of  Disconnecting  Switches 

The  disconnecting  switch  has  always  been 
considered  as  a  poor  relation  of  the  oil 
breaker — a  necessary  evil.  And  yet  the  “dis¬ 
connect”  deserves  much  more  attention  than  It 
has  been  getting.  Many  an  accident  has  been 
caused  by  the  faulty  opening  or  the  faulty  opera¬ 
tion  of  these  switches.  Many  hours  of  designing 
have  been  spent  in  trying  to  find  space  for  han¬ 
dling  the  switch  stick,  and  many  valuable  cubic 
feet  of  station  capacity  have  been  used  for  install¬ 
ing  and  handling  disconnects. 

The  ordinary  knife-blade  switch  with  its  wooden 
handle  was  a  very  ingenious  and  original  develop¬ 
ment  or  invention,  because  It  meant  the  opening 
of  an  electric  circuit  quite  safely.  But  hardly  any 
added  ingenious  ideas  are  on  record  In  this  field. 
When  voltages  grew  higher  and  it  was  no  longer 
safe  to  use  the  wooden  handle,  some  one  thought 
of  making  a  hole  in  the  blade  and  using  a  long 
portable  stick  for  operating  the  switch,  and  this 
hole  and  stick  are  principally  responsible  for  most 
of  the  awkward  and  clumsy  switch-structure  and 
outdoor-substation  designs  in  which  this  country 
abounds.  In  the  outdoor  substation,  on  high 
voltages,  the  portable  stick  Is  sloyily  giving  way 
to  the  gang-operated  switch.  Numerous  mecha¬ 
nisms  have  been  brought  out  for  the  purpose,  and 
reasonably  good  gang-operated  switches  are  now 
obtainable  and  are  becoming  more  and  more  com¬ 
mon  In  outdoor  substations.  This  contributes  to 
simplicity  of  design  and  saves  space. 

But  in  the  Indoor  low-tension  field  the  stick  still 
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persists.  At  the  insistent  demand  of  operators, 
manufacturers  have  brought  out  some  mecha¬ 
nisms,  but  nearly  all  of  these  are  uneconomical  or 
unserviceable  for  small  switches.  Manufacturers 
have  on  their  staffs  some  excellent  designers  of 
mechanism  who  have  fathered  splendid  automatic 
machines  for  many  purposes.  Why  not  call  these 
men  in  and  submit  the  disconnect  mechanism  prob¬ 
lem  to  them?  It  should  not  take  them  very  long 
to  produce  something  superior  to  the  present  de¬ 
signs,  which  seem  to  be  inadequate  and  lacking 
in  originality. 

The  Gentle  Art  of 
Killing  Co-operation 

There  was  a  day  when  electrical  men  were 
intensely  proud  of  their  ability  to  work  to¬ 
gether  for  the  development  and  promotion  of  the 
industry.  The  younger  men,  from  whom  the  stir¬ 
ring  spirit  of  enthusiasm  must  always  flow,  were 
ready  to  tackle  anything  that  promised  progress. 
But  they  are  not  so  ready  now. 

A  few  years  ago  the  most  spontaneous,  am¬ 
bitious  and  constructive  project  ever  attempted 
co-operatively  by  electrical  men  was  organized  for 
the  development  of  the  electrical  market  in  the 
service  of  the  American  people.  An  “industry 
sales  conference”  was  set  up  to  plan  a  five-year 
sales  program.  Power  companies,  manufacturers, 
wholesalers,  contractors,  dealers  and  local  leagues 
participated.  They  were  represented  by  carefully 
selected  men,  officially  appointed  by  the  national 
associates  of  each  branch  of  the  industry.  They 
were  good  men,  intensely  earnest  and  eager  to  do 
a  good  job.  They  worked  for  nearly  two  years, 
studied  the  market,  employed  expert  counsel  and 
developed  a  plan  for  a  broad,  courageous  pro¬ 
gram  of  market  building  that  offered  great 
promise. 

One  day  this  plan  was  submitted  to  a  larger 
group,  also  representing  all  branches  of  the  or¬ 
ganized  industry,  and  the  meeting  promptly  fell 
into  a  wrangle  for  three  reasons:  (1)  Certain 
combination  utility  men  objected  to  any  national 
promotion  of  electric  cooking;  (2)  certain  manu¬ 
facturers  objected  to  one  feature  of  the  plan  for 
competitive  reasons;  (3)  power-company  men 


present  objected  to  the  utilities  contributing  to  any 
national  promotion  fund. 

A  committee  was  appointed  to  revise  the  plan. 
A  revision  was  made.  Another  committee  was 
appointed  under  power-company  leadership  to 
carry  the  matter  forward.  But  for  a  year  and  a 
half  the  industry  has  waited,  and  electrical  men 
are  still  wondering  whether  all  this  thought  and 
work  and  enterprise  is  just  to  die  of  strangulation 
and  neglect. 

The  most  important  considerations  before  the 
power  industry  today  are  the  improvement  of 
public  relations  and  the  building  of  markets — par¬ 
ticularly  in  the  domestic  field.  Manufacturers, 
wholesalers,  contractors,  dealers — all  are  strug¬ 
gling  for  more  business.  There  has  never  been  a 
time  when  such  a  program  as  the  industry  sales 
conference  proposed  has  been  more  needed.  But 
more  vital  than  this  has  been  the  effect  of  the  deadly 
silence  that  has  been  killing  the  confidence  of  elec¬ 
trical  men  in  the  value  of  industry  co-operation. 

Better  Lighting  Wanted  on 
Inside  Construction  Jobs 

OR  outside  construction  jobs  floodlighting  has 
become  so  widely  accepted  that  it  is  a  bit  sur¬ 
prising  that  interiors  still  suffer  from  inferior 
illumination  methods  in  countless  undertakings. 
Walk  past  a  building  in  process  of  erection  and 
note  the  opportunities  for  improved  lighting 
which  thrust  themselves  with  annoying  persistence 
into  the  line  of  vision.  Is  it  not  exceptional  to  find 
a  properly  lighted  inside  construction  job  in  full 
flower,  so  to  speak?  Large  lamps  bare  of  shades 
or  reflectors  and  hanging  from  nondescript  sup¬ 
ports  punctuate  the  murky  atmosphere,  and  Old 
Demon  Glare,  chief  devil  of  the  Court  of  Bad 
Lighting,  holds  full  sway.  Result:  Work  slowed 
down  while  costly  labor  picks  its  way  through  the 
job,  plus  a  constant  accident  hazard  which  has 
small  excuse  for  being. 

The  remedy  is  simple  enough,  it  would  seem. 
The  art  of  industrial  fixture  design  long  since 
reached  a  point  where  units  suitable  for  even 
temporary  use  on  construction  jobs  could  be 
picked  out  of  a  catalog  and  bought  from  the  near¬ 
est  supply  house. 
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Caihry  ^  Ppfaryanc/,  ^..Cuf^ny^rk  Brooklyn  Edison.  Cos 
s^i^hboard^^iPhlfo^ roont^iph  fmshn rt>om  high  fenston  room 


Publishing  Demands 


WHEN  newspaper  presses  are  rolling 
out  340,000  24-page  tabloid-size 
papers  per  hour,  nearly  100  per  sec¬ 
ond,  there  is  no  time  to  lapse  into 
thoughtfulness  on  the  subject  of  re¬ 
liable  power  supply. 


This  plant  uses: 

— multiple  service  from  utility 
— double  high-tension  bus 
— duplicate  circuits 
— alternated  outlets 
— isolated  conduit  runs 
— barriered  pull  and  junction  boxes 
— time  overload  relays 
— battery  reserves  for  lighting 
— direct  current  for  press  drives 


Split-Second 


T 


incoming  4,i60  Voit’  x 
iines  .1 

rt/ZoLz/bs  'i 

on  -.1 

circuit  ^ 

reakeiyV---^  _ 


4.!^  Voit  ixjses 


Disconnfcti 
O/i'i^ 
circuit  ) 
breaker ' 


Transformers^^  ™  vw 

- n.! 


Air  circuit 
breaker^^y '  I "  l '  |  ( 

2Z0VoitACbus  I'l  W  \ 

TTTTTTTTTTTril  Jvk.-. 


'it  ritk 

--v'p  ni  f 


) 

4, 


rXiA  aAa  ^AA 
vyw 

_ 


Three  present  breaker 
and  transformer  positions 


9  Rotary 
')  converter^ 


.•JJJIIIIi 

1  Tbtai  of  6 present  \ 
1  and  i3  future  \ 
circuits 


2^30  Voit  \aC.htLS 
Future  tight  feeders 


Prest 


230  Voit  DlC.  bus 
Air  circuit  breakers 


nt  tight  feeders 

'i  'i  •'  •' 


Flexibility  to  insure 
continuity  of  service 
a  feature  of  general 
plant  layout 


HERE  are  few  industrial  users  of  electrical  energy 
in  large  quantities  who  are  as  insistent  upon  vir¬ 
tually  perfect  service  as  newspaper  publishers.  It 
is  almost  a  matter  of  reliability  at  any  price.  The  pro¬ 
prietors  of  the  Daily  News,  New  York,  are  particularly 
exacting  in  their  requirements.  They  demand  multiple 
supply  to  the  plant  substation,  double  high-tension  bus 
flexibility,  duplicate  service  and  alternated  lighting  out¬ 
lets,  as  well  as  i.solated  conduit  runs,  pull  and  junction 
boxes  and  operating  panels  which  are  so  provicled  with 
barriers  that  a  burn-out  will  not  aflFect  adjacent  facil¬ 
ities.  .A.  whole  series  of  unlikely  failures  must  1)e  con¬ 
sidered  as  |X)ssible,  for  no  major  curtailment  of  output 
is  allowed  under  any  circumstances.  Service,  wiring  and 
operating  facilities  are  all  involved. 

The  Daily  A^ezvs  operates  on  the  modern  branch  ])ro- 
duction  plan.  Matrices  are  made  in  the  New  York 
plant,  recently  completed  in  the  Grand  Central  district, 
and  rushed  to  Brooklyn  by  small  automobile  delivery 
cars.  This  rapid  transportation  of  relatively  light  mate¬ 
rial  enables  local  distribution  of  papers  to  the  community 
absorbing  them  with  minimum  delivery  difificulties  and 
maximum  efficiency.  The  plates  used  for  the  actual 
printing  are  cast  in  the  foundry  in  Brooklyn,  from  the 
New  York-made  matrices,  and  proceed  by  conveyors  to 
the  presses  at  a  speed  of  250  ft.  per  minute.  Approxi¬ 
mately  25  tons  of  stereotype  metal  are  required  to  form 
the  printing  plates  for  a  single  edition. 

Four  general  features  are 
notable  as  having  dominated 
i  i  “  the  Brookl\n  building  and 

its  equipment :  First,  provi¬ 
sions  to  insure  flow  of  pro¬ 
duction  into  channels  of 
greatest  economy  anrl  speed ; 
s  e  c  o  n  d  ,  every  safeguard 
against  sus|Xinsion  of  pro¬ 
duction  ;  third,  provisions  for 
future  growth;  fourth,  an 
environment  of  safety  and 
comfort  for  employees, 
l^lectricity  has  played  the 
major  role  in  every  one. 

The  4,160-volt  lines  of  the 
Brooklyn  Edison  Company, 
with  provision  for  a  third, 
feed  two  main  birses.  The 
present  lines  come  from  dif¬ 
ferent  Edison  substations. 
b"ach  feeder  to  the  trans- 
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Push-button  sta¬ 
tions  completely 
control  newspaper 
presses 


Conveyor  carries 
23  tons  of  press 
plates  from  stere¬ 
otype  room  to 
presses  and  back 
for  each  edition 


By  H.  OSBORN 

Electrical  Engineer 
Lockwood,  Greene  Engineers,  Inc. 
New  York.  N.  Y. 


Service  Reliability 


formers  is  connected  to  the  main  buses  through  two 
remote-controlled  electrically  interlocked  oil  circuit 
breakers,  so  that  any  feeder  can  he  fed  from  either  bus 
As  shown  in  the  single-line  diagram  for  the  plant,  each 
of  three  i)resent  transformer  hanks  has  its  own  rotary 
converter.  A  fourth  position  allows  for  future  expan¬ 
sion.  Two  other  hanks  of  transformers  feed  the  220- 
volt  alternating-current  jwwer  and  light  feeders  through 
separate  buses.  By  jwoviding  low-tension  direct -current 
buses  in  the  rotary  and  switchboard  room  and  a  bus  on 
the  control  gallery  having  sectionalizing  switches  maxi¬ 
mum  provision  for  uninterrupted  energy  .supply  is  se¬ 
cured  for  the  direct-current  press  motor  drives. 

Although  alternating-current  drives  and  controls  have 
been  developed  for  the  type  of  j^resses  used,  it  was  de¬ 
cided  that  they  had  not  had  sufficient  trial  over  a  long 
period  to  warrant  their  use  in  this  plant.  Therefore, 
at  a  considerably  greater  expense,  rotary  converters  and 
direct-current  drives  were  installed  for  the  presses.  Two 
500-kw.  and  one  200-kw.  units  are  now  installed.  The 
miscellaneous  power  load  is  fed  at  220  volts  a.c.  from 
a  200-kva.  bank.  Lighting  at  220/110  volts  a.c.  is  sup¬ 
plied  from  a  225-kva.  bank. 
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Compact  substation  permits  future  expansion 
for  d.c.  and  a.c.  services 


Edison  Coh  incoming 
high  tension  service 


A  main  (Hstrilmtion  switchboard, 
with  ])rovisions  for  increases  in  ca- 
Ijacity,  is  located  in  tlie  rotary  room 
in  the  basement  and  handles  all  the 
energy  used.  From  this  switchboard 
risers  carry  the  ]x>wer  to  a  secondarx- 
switchboard  on  the  control  gallery, 
from  which  it  is  led  to  ]X)ints  of 
utilization.  Remote-control  ai)i)ara- 
lus  energized  by  a  110-volt  battery 
(»tTers  the  o])erating  facility.  In  the 
])()wer  substation  ftdl  safeguards 
against  sus|)ension  of  service  and 
damage  to  ajxparatus  hax’e  been 
taken. 

rime  overload  relays  ]>rotect 
imjK)rtant  circuits.  Over-sj)eed  equij)- 
ment  is  ])rovided  on  the  rotaries.  Bell 
alarms  indicate  dangerous  hearing 
temperatures.  In  the  case  of  total  fail¬ 
ure  of  the  power  su|)ply,  emergency 
lights  throughout  the  building  will 
he  maintained  by  storage  batteries. 

The  press  control  equipment  uti¬ 
lized  is  of  the  iiKKlern  Cline-West- 
inghouse  tyi)e.  Present  equipment 
consists  of  30  unit  tyjx*  presses  with 
j)rovision — conduits  having  been  laid 
and  control  e(|ui])ment  designed — for 
24  additional  drives.  Direct-current 
inotors  o])erate  these  machines.  100- 
h]).  motors  for  normal  o])eration,  74-hp.  for  starting 
and  several  small  motors  for  roll  drives,  etc.  h'ach 
circuit  for  pressroom  e<iuipment  is  incased  in  separate 
galvanized  iron  conduit  and  the  wiring  of  the  motors 
is  such  that  each  drive  has  an  indei^endent  power  su])ply, 
so  that  suspension  of  ])ower  to  one  drive  will  not  affect 
the  oj)eration  of  any  of  the  others. 

The  drives,  roll-stands  and  tension  devices  are  under 
comjdete  ])ush-hutton  control.  These  stations  are  ])ro- 
vided  at  strategic  locations  on  each  ])ress  unit  and  in 
addition  there  is  a  master  control  station  on  each  folder. 
This  master  control  alone  permits  starting  of  the  press. 
The  other  stations  only  provide  for  decreasing  speed  and 
stopiung.  They  also  operate  a  safety  stop.  1  Jghts  indi¬ 
cate  when  any  safety  button  is  in  and  xvhen  the  ])ress 
is  free  to  start. 

A  feature  of  the  installation  is  the  provision  for  meter¬ 
ing  |X)wer  to  various  departments  for  cost  distribution 
])ur]X)ses.  Convenient  outlets  on  the  columns  of  the 
])a])er  storage  and  pressrcxxn  floors  permit  the  use  of 
l)ortahle  ]X)wer  and  lighting  equi])ment. 

Rolls  of  news-i)rint  j)ai>er  are  transported  from  an 
unloading  ixlatform  either  to  storage  areas  or  pressnxnn 
hv  a  vertical  endless  chain  elevator.  This  conveyor  also 


brings  the  rolls  from  the  storage  floors  to  the  ])ress- 
room.  With  a  capacity  of  three  rolls  |)er  minute.  .si)ecial 
heavy-duty  service  to  meet  the  weight  of  the  1.500-lh. 
paper  rolls  was  allowed  for.  The  i)aper  roll  .stands  are 
designed  to  cut  to  a  minimum  the  time  retjuired  to  feed 
new  rolls  of  paper  to  the  pres.ses.  The  tyi)e  installed 
allows  the  changing  of  rolls  by  means  of  a  “flying 
paster”  without  stopping  the  press,  improved  devices  for 
maintaining  electrically  the  proper  tension  in  the  web  of 
the  pajier  being  used. 

Delivery  of  papers  from  the  presses  is  by  means  of 
electrically  operated  paper  drop  conveyors  which  bring 
the  copies  from  the  ])ress  flcxir  to  the  shipi)ing  floor, 
directly  below.  \\’hen  100  ])ai)ers  or  .so  per  second  are 
being  delivered  to  the  shipping  department  output  must 
he  accurately  and  quickly  controlled.  A  .system  of  Klaxon 
horns  operated  from  the  shi])])ing  floor  gives  the  signal 
to  sus])end  operation  of  the  presses.  This  may  be  oi)er- 
ated  from  any  one  of  several  stations. 

The  Daily  Ab’te.f  has  recently  completed  a  new  home 
in  the  uptown  district  for  its  main  New  York  ])lant  to 
replace  the  older  one  downtown.  Here  again  has  direct- 
current  press  operation  been  selected,  but  since  direct- 
current  supply  was  available  it  was  possible  to  eliminate 


Lighting  is  three  times  protected 
against  failure 


Circuits  aif  .irr.niiKed  so  that  all  areas  are 
lishted  partly  trom  one  riser  near  one  end  of 
the  huilding^  and  partly  front  another  riser  near 
the  other  end  of  the  building.  So  in  ease  of 
failure  of  one  ri.ser,  or  trouble  in  one  riser 
shaft,  the  area  will  be  lighted  from  the  other 
ri.ser.  There  are  also  a  few  Reneral  lights  fed 
from  a  battery-energized  emergency  circuit. 
These  are  automatically  controlled  in  case  of 
failure  of  the  normal  lighting  .source.  In  ad¬ 
dition  to  these  three  lighting  sources,  there  are 
lights  on  separate  circuits  for  the  presses. 
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the  converting  equipment  adopted  in  Brooklyn ;  however, 
locations  where  direct  current  is  and  will  he  available 
in  metropolitan  areas  are  becoming  continually  fewer. 
The  new  main  plant  of  the  Daily  Xc7<'s  has  adopted 
one  new  feature  in  that  the  stereotype  room  is  electrically 
operated,  immersion  type  heaters  being  used.  Each  fur¬ 
nace  is  e(piip])ed  with  thirty-six  10-kw.  cast-in  stereo¬ 
type  units  and  each  furnace  will  pro<luce  480  65-lb.  plates 
])er  hour.  This  has  led  to  somewhat  more  uniform  re¬ 
sults  in  production  of  stereotype  plates  and  has  improved 
room  working  conditions  and  tem])eratures  appreciably, 
although  a  ventilating  duct  system  was  installed  in  the 
Hrooklyn  jdant  with  notable  success. 


T  T  T 


Purity  of  Feedwater  Best 
Determined  by  Conductance 


Determining  the  purity  of  boiler  feed  by  the 
electrical  conductance  method  is  practically  as  ac¬ 
curate  as  the  chemical  analysis  method  and  is  much 
quicker  and  more  convenient,  according  to  data  pre- 
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Concentration  by  conductance  less  than  that 
by  calculation 


sented  at  the  recent  semi-annual  meeting  in  Detroit  of 
the  A.S.M.E.  by  Max  Heicht  and  D.  S.  McKinney, 
chief  chemist  and  chemical  engineer,  respectively,  of  the 
I)iu|uesne  Eight  Company.  Simi)le  commercial  equip¬ 
ment  is  used  for  measuring  the  conductances  and  the 
data  are  easily  obtained  and  ap]died  to  the  control  of 
water  conditions  by  the  steam  ])lant  per.sonnel. 

I'he  conductance  method  is  wide  in  its  scope,  being 
ap])licable  for  all  puri)oses  where  the  relation  between 
tile  “pure”  and  the  contaminating  siqiply  is  desired,  or 
where  the  concentration  of  solulile  .salts  is  to  be  con¬ 
trolled.  In  the  boiler  rocim  it  may  be  u.sed  for  deter¬ 
mining  the  per  cent  by  weight  of  the  entrainment  of 
I'oiler  water  in  steam,  the  control  of  concentration  of 
water  in  boilers  and  evajiorators,  and  the  detection  of 
carry-over  from  evaporators. 

I'he  per  cent  by  weight  of  entrainment  of  boiler  water 
in  steam  may  be  obtained  by  measuring  the  conductance 
of  the  steam  leaving  the  drum  and  of  the  boiler  water 
coincidentally,  dividing  the  former  by  the  latter  and  niulti- 
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Ohms 


plying  the  (piotient  by  100.  In  obtaining  the  conduc¬ 
tances  corrections  must  be  made  for  carbon  dioxide. 

In  measuring  the  concentration  of  boiler  and  evapora¬ 
tor  water,  the  water  is  withdrawn  through  an  internally 
installed  jierforated  pipe.  The  water  is  cooled  under 
pressure  and  jiassed  through  a  glass  flow  cell  in  which 
the  conductance  cell  is  installed.  Compensations  are 
made  for  the  tenq^erature  observed  before  each  reading. 
I'he  calibration  of  the  conductance  meter  is  made  in 
terms  of  the  dissolved  salts  and  the  calibration,  once 
established,  is  permanent  and  is  applicable  to  all  boilers 
in  the  station  unless  a  major  change  is  made  in  the 
(juality  of  feedwater  or  chemical  treatment. 

The  conductance  bridge  used  to  determine  the  con¬ 
ductivity  or  the  samples  of  steam  and  water  is  a  jx’jrtable 
mho-ohm  Wheatstone  bridge  ojXTated  on  either  25-  or 
60-cycle  alternating  current.  A  special  and  very  useful 
feature  incorporated  in  the  bridge  is  a  temperature  and 
cell-constant  compensator.  The  bridge  has  a  range  in 
specific  conductance  of  0.01  to  0.000001.  The  slide-wire 
range  is  from  1  to  12  mhos,  each  mho  being  divided  into 
ten  divisions.  The  temperature  compensator  covers  a 
range  from  41  to  113  deg.  F.  The  standardization  ix^int 
is  77  deg.  F.  The  conductance-cell-constant  comjKMisator 
has  a  range  frotn  0.07  to  0.11. 


Evaporafion.lOO.OOO.OOO  Pounds 


Entrainment  by  conductance  closely 
follows  that  by  calorimeter  data 
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Line  Patrol  Costs 
Cut  in  Half 

By  B.  H.  CLARK 

.  Issociatcd  Cius  t'r  liicctric  System,  Bitujhamton,  .V. 

Tme  necessity  of  rej^ularly  i)atrolling  125  miles  of 
transmission  line  twice  a  month  led  to  the  adoption 
of  the  followinjj  plan : 

Four  lines  extended  out  from  the  operating  center  to 
distances  uji  to  40  miles,  and  jwevious  practice  had  been 
to  send  regular  linemen  from  that  center  to  do  the  pa¬ 
trolling.  d'his  required  cars  and  drivers  to  take  the  men 
out  and  bring  them  in  at  night.  Each  inspection  of  the 
lines  recpiired  five  linemen  and  two  car  drivers  for  three 
days,  and  as  two  inspections  must  he  made  every  month, 
a  little  pencil  work  showed  that  approximately  400 
man-hours  were  used  each  month  for  line  patrolling. 

It  was  evident  that  much  of  this  time  was  spent  in 
riding  to  and  from  the  day’s  patrol,  so  it  was  decided 
to  use  a  |)atrolman  who  stayed  right  with  the  job,  instead 
of  coming  in  at  night. 

Starting  from  tlic  operating  center,  this  man  walks 
over  alx)ut  12  miles  of  line,  and  then  si)ends  the  night 
at  .some  tourist  inn  or  farmhouse  near  by.  He  also  se¬ 
cures  his  meals  at  that  place  and  next  morning  is  ready 
to  take  up  his  day’s  patrolling  from  that  j)oint.  He 
teleph(»nes  the  operating  office  each  night  in  order  to 
report  that  he  is  safely  in  off  the  patrol  and  to  advise  of 
any  line  trouble  requiring  immediate  attention. 

When  the  end  of  a  line  is  reached,  bus  lines  or  other 
means  of  public  transportation  are  used  to  return  to 
the  starting  point,  or  to  another  line  which  is  due  for 
inspection. 

As  equijnnent,  besides  the  regular  field  glasses  for  line 
insi)ection,  the  patrolman  carries  a  small  back-pack  in 
which  he  has  a  few  ])ersonal  eflfects,  a  change  of  clothes 
and  a  small  first-aid  kit.  Incidentally,  this  first-aid  kit 
includes  a  sup})ly  of  anti-venin  for  treatment  of  snake¬ 
bite.  as  much  of  the  line  runs  through  country  infested 


with  rattlesnakes,  and  while  the  patrolman  has  never 
been  bitten,  he  kills  a  number  each  summer  and  believes 
in  safety  first. 

This  one-man  patrolling  cuts  the  man-hours  to  about 
200  per  month  and  just  halves  the  labor  cost.  All  use 
of  company  cars  is  eliminated  and  it  is  no  longer  neces¬ 
sary  to  take  linemen  from  their  regular  work  to  patrol 
lines.  The  company  pays  the  patrolman’s  expenses  while 
out  on  the  line,  but  as  he  is  home  week-ends,  this  cost 
has  been  found  to  be  very  little:  in  fact,  about  one-fourth 
the  amount  previously  charged  up  to  the  use  of  company 
cars  for  this  work. 

▼  ▼  ▼ 

Oil  Fuel  Proves  Efficiency 
in  Comparative  Tests 

Efficiency  with  oil  fuel  was  shown  to  be  4  per 
cent  higher  than  with  natural  gas  in  a  series  of  four¬ 
teen  tests*  on  a  large  boiler  at  the  Long  Beach  steam 
station  of  the  Southern  California  Edison  Company. 
This  difference  is  accounted  for  by  the  difference  in 
heat  loss  caused  In-  combustion  of  the  hydrogen  in  the 
two  fuels.  Superheated-steam  tem])eratures  are  consid¬ 
erably  higher  when  burning  gas  fuel.  This  is  caused 
jointly  by  the  larger  tlue-gas  volume  and  the  lower  water- 
wall  heat  absor])tion  for  the  gas.  The  maximum  heat 
liberation  was  27,300  B.t.u.  ]x*r  cubic  foot  of  total  sur¬ 
face  volume  for  gas  fuel,  compared  with  26,100  for  oil 
fuel. 

The  highest  rate  of  output  at  which  the  boiler  was 
tested  was  450,750  lb,  of  steam  per  hour.  This  repre¬ 
sents  ojxration  of  the  3.416-hp.  boiler  at  413.2  ]>er  cent 
of  rating.  In  this  series  of  tests  trial  runs  were  of  four 
hours’  duration  at  constant  steam  flow  and  15  per  cent 
excess  air. 

*Abstracf  of  “Comf>arijtivc  Performance  of  Large  Boiler 
(  sinff  Oil  ami  Xatural  Cas  Puds,”  a  father  presented  by  P.  G. 
Philo  at  the  eonz>ention  of  the  American  Society  of  Mechanical 
P.ngincers. 
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Motors  Need  Not  Stop 
When  Voltage  Dips 
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Fig.  1 — Delay  relay  latch  for 
hand  compensator 

If  voltage  fails,  undervoltage  roil  releases  its  plunger, 
which  moves  downward  to  trip  latch  on  running  switch. 
Plunger  acts  through  rack  and  pinion  to  accelerate  small 
flywheel.  If  voltage  is  restored  before  latch  has  tripped, 
the  coil  picks  up  plunger,  which  is  independent  of  fly¬ 
wheel  on  return  motion. 


By  D.  W.  McLENECAN 

Industrial  En</ineering  Department, 
(ieneral  Electric  Company,  Schenectady 


IN  MANY  plants  and  in  many  processes  which  use 
electric  niotfir  drive  serious  losses  in  time  and  pro¬ 
duction  occur  if  some  of  the  motors  shut  down  be¬ 
cause  of  momentary  reduction  or  failure  of  the  supply 
voltage.  In  most  cases  the  number  of  these  shut-downs 
can  be  greatly  reduced  by  the  use  of  time-delay  under¬ 
voltage  releases  on  the  alternating-current  motor  control 
panels. 

Undervoltage  releases  are  incorporated  in  practically 
all  motor-starting  equipment  for  the  protection  of  both 
the  operator  and  the  equipment.  Until  recently  most  of 
the  undervoltage  releases  available  have  been  of  the  in¬ 
stantaneous  tyjie.  If  the  supply  voltage  drops  below  a 
certain  value  such  devices  will  disconnect  the  motor 
from  the  line  within  a  few  cycles,  or  a  small  fraction  of 
a  second,  and  without  regard  to  the  fact  that  the  voltage 
may  be  restored  almost  immediately. 

Fortunately  most  of  the  voltage  dips  which  occur  are 
ot  very  short  duration.  They  are  of  the  kind  which  make 
the  lights  blink  rather  than  those  which  leave  a  home  or 
a  factory  in  total  darkness  for  several  seconds.  During 
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Time-delay  devices  are  available 
to  prevent  instantaneous  under¬ 
voltage  releases  from  interrupting 
production  when  voltage  dips 
momentarily 


these  very  brief  disturbances  the  motor  might  continue 
to  run  with  only  a  small  drop  in  speed,  but  with  an 
instantaneous  undervoltage  release  the  line  contactor 
o])ens  and  the  motor  is  shut  down.  With  a  time-delay 
undervoltage  release  the  controlling  contactors  or 
switches  will  not  shut  the  motor  down  unless  the  inter- 
nqition  in  voltage  continues  for  a  time  longer  than  the 
setting  of  the  time-delay  relay.  In  many  ca.ses  the  time- 
delay  undervoltage  relay  will  permit  the  motor  to  ride 
through  the  disturbance  without  giving  any  indication 
that  a  voltage  dip  has  occurred. 

Time  setting  must  be  a  compromise 

The  choice  of  the  proper  time  setting  for  an  under¬ 
voltage  relay  depends  on  two  factors.  The  time  setting 
must  be  long  enough  to  last  through  a  large  ])ercentage 
of  the  voltage  dips  which  occur,  otherwise  the  usefulness 
of  the  relay  will  be  limited.  On  the  other  hand,  the 
time  setting  mu.st  not  be  long  enough  to  allow  the  motor 
to  come  to  a  standstill  during  a  failure  of  voltage.  For 
example,  consider  a  plant  having  100  motors,  each 
equipped  with  a  time-delay  undervoltage  device.  If  the 
setting  of  these  devices  were  long  enough  to  allow  all 
of  the  motors  to  come  to  rest  on  failure  of  voltage  some 
might  fail  to  restart  because  of  very  heavy  loads.  All 
of  the  motors,  being  at  a  standstill,  would  draw  high 
inrush  current  when  power  was  restored,  and  in  all 
probability  the  voltage  would  remain  below  normal  until 
some  of  the  motors  were  tripped  off  the  line  by  their 
overload  relavs. 


Therefore  the  selection  of 
a  proper  time  setting  for  a 
time-delay  undervoltage  re¬ 
lay  involves  a  compromise 
I>et\veen  these  two  considera¬ 
tions.  In  each  case  the 
nature  of  the  load  and  the 
tlriven  machine  will  deter¬ 
mine  the  rate  at  which  the 
motor  slows  down  u|X)n 
failure  of  voltage.  A  motor 
driving  a  crusher,  for  ex¬ 
ample,  might  come  to  rest  in 
one  or  tw(j  seconds.  On  the 
other  hand,  a  flywheel  motor- 
generator  set  would  coast  for 
j^s  e  V  e  r  a  1  seconds  without 
much  loss  in  s|x?ed.  A  time 
setting  of  1^  seconds  appears 
to  be  a  good  compromise  on 
which  to  base  the  design  of 
t  i  m  e  -  d  e  1  a  y  undervoltage 
relays.  Experience  has  shown 
that  a  relay  with  this  time 
setting  is  adequate  to  take 
care  of  the  great  majority 
of  voltage  dips  and  also  to 
protect  l)oth  the  oi)erator  and 
the  process. 

A  time-delay  undervoltage 
relay  must  be  chosen  with 
reference  to  the  type  of  con¬ 
trol  equipment  with  which  it 
is  to  oi)erate.  Manually  op¬ 
erated  control  equipment, 
such  as  the  familiar  hand  compensator  used  with  scjuirrel- 
cage  induction  motors,  requires  that  the  time-delay  un¬ 
dervoltage  device  shall  be  in  the  form  of  a  latch,  which 
holds  the  running  switch  closed  temporarily  after  a 
failure  of  voltage. 

Push-button  starters,  such  as  the  magnetic  switches 
or  magnetic  comjKMisators  frequently  used  with  squirrel- 
cage  motors,  require  a  different  tyjH.*  of  time-delay  under¬ 
voltage  device.  In  control  ecpiijunent  of  this  tyj^  the 
o|x*rating  coils  of  the  contactors  are  usually  energized 
from  the  alternating-current  jxjwer  supply  and  conse¬ 
quently  the  contactors  drop  o))en  on  failure  of  line  volt¬ 
age.  A  time-delay  push  button  (Fig.  2)  may  be  used 
with  control  equipment  of  this  type.  The  timing  device 
incorjX)rated  in  the  push  button  maintains  the  o|)erating 
circuit  of  the  panel  for  a  short  time  after  failure  of 
I>ower  and  enables  the  contactors  to  reclose  if  voltage  is 
restored  within  the  time  for  which  the  device  is  adjusted. 
Since  the  time-delay  push  button  has  no  mechanical  con¬ 
nections  with  the  starting  equipment,  it  can  be  readily 
applied  without  modification  to  a  wide  variety  of  mag¬ 
netic  starters. 

yery  large  control  ecpiijanents  involving  motor-oper¬ 
ated  or  solenoid-operated  oil  circuit  breakers  are  usually 
tripled  by  energizing  a  trijqiing  coil.  For  these  equip¬ 
ments  the  time-<lelay  undervoltage  relay  will  be  of  the 
circuit -closing,  time-delay  type,  which  is  available  in  many 
tliffcrent  designs. 

Time-delay  relays  produce  best  results  with  scpiir- 
rel-cage  motors  because  the  starting  of  squirrel-cage 
motors  is  inherently  simpler  than  that  of  any  other  tyjie 


Fig.  2 — Time  delay 
incorporated  in 
push  button 


of  motor.  The  time-delay 
latch  used  with  a  manual 
starting  compensator  sinqdy 
holds  the  running  switch 
closed.  If  voltage  is  restored 
soon  enough,  then  the  nK)tor 
is  still  connected  across  the 
line  and  should  accelerate  to 
full  sjieed. 

When  the  time-delay  ])ush 
button  is  used  with  a  mag¬ 
netic  switch  the  contactor 
may  drop  out  on  failure  of 
voltage,  but  will  reclose  if 
vf)ltage  is  restored  within 
the  time  setting  of  the 
relay,  and  again  the  motor 
accelerates  on  full  voltage. 
When  the  time-delay  push 
button  is  used  with  a  reduced 
voltage  magnetic  starter  the 
contactors  will  drop  out  on 
failure  of  voltage.  Then  if 
voltage  is  restored  the  motor 
will  go  through  the  regular 
starting  sequence,  namely,  reduced  voltage  and  then  full 
voltage.  It  must  be  determined  whether  the  motor  will 
have  enough  tonpie  to  accelerate  when  it  is  restarted  on 
reduced  voltage.  If  the  tonpie  generated  by  the  motor 
on  reduced  voltage  is  not  eiujugh  to  accelerate  the  load, 
connections  must  be  made  .so  that  the  time-delay  jmsh 
button  will  cause  the  running  contactor  to  reclose  instead 
of  the  starting  contactor.  The  fir.st  method  would  be 
suitable  for  a  centrifugal  pump  drive,  in  which  the  load 
falls  off  rajfidly  as  the  speed  is  reduced.  On  the  other 
hand,  in  the  case  of  a  ball  mill  or  a  recijirocating  com¬ 
pressor  drive,  which  require  as  much  tonpie  at  low  sjK'ed 
as  at  high  speed,  it  would  be  necessary  to  ])ut  the  motor 
back  on  full  voltage  instead  of  reduced  voltage. 

Wound-rotor  motors  also  amenable  to 
time-delay  releases 

Time-delay  undervoltage  release  can  readily  be  applied 
to  wound-rotor  induction  motors  if  the  control  equipment 
is  of  the  magnetic  tyiK*.  with  contactor  control  of  the  sec¬ 
ondary  resistance.  U]>on  loss  of  voltage  all  contactors 
dro]i  out.  If  voltage  is  restored  the  time-delay  push 
button  will  restart  the  motor  with  the  starting  resistance 
in  the  rotor  circuit,  insuring  adequate  motor  torque.  If 
the  equiiMuent  is  designed  for  definite  time  acceleration 
resistance  will  be  cut  out  automatically  until  the  motor 
develops  its  maximum  tonpie  at  standstill.  Since  this 
torque  is  usually  between  200  and  300  per  cent  of  full¬ 
load  torque,  it  is  fairly  .safe  to  assume  that  a  wound-rotor 
induction  motor  will  restart  its  load  after  a  momentary 
shutdown. 
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Modifying  synchronous 
motor  panels 

Manually  ojicrated  panels 
for  low-torque  motors  may  Ik.* 
equipjjecl  with  a  time-delay 
undervoltage  relay  which  will 
hold  the  running  breaker 
closed.  If  the  field  switch  is 
manually  o|)erated,  it  will  re¬ 
main  in  the  oi)erating  jxjsition 


Fig.  3 — Compensator 
including  time-delay 
feature 
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during  the  voltage  clip.  If  the  excitation  is  controlled  hy 
a  contactor,  the  oi)erating  coil  of  the  contactor  may  be 
energized  with  direct  current  to  prevent  drop-out  during 
momentary  failure  of  line  voltage.  With  push-button 
control  employing  a.c.  contactors,  it  is  advisable  to  hold 
the  contactors  closed  during  the  voltage  dip  rather  than 
allow  them  to  open  and  then  automatically  reclose  uixm 
return  of  voltage.  Where  a  separate,  motor-driven  ex¬ 
citer  is  available,  or  other  d.c.  source,  the  operating  coils 
of  the  contactors  may  he  energized  from  this  source  to 
avoid  immediate  drop-out  on  failure  of  line  voltage.  Of 
course  the  exciter  will  also  slow  down  during  the  voltage 
dip,  hut  will  usually  generate  adequate  voltage  for  at 
least  as  long  a  time  as  the  synchronous  motor  can  remain 
in  synchronism. 

Motor-driven  compressors 

A  great  many  of  the  interruptions  due  to  voltage  dips 
<x:cur  in  connection  with  low-six*ed  synchronous  motors 
driving  air  or  ammonia  compressors,  since  motors  of 
this  tyi>e  are  ])ractically  the  standard  drive  for  reciprocat¬ 
ing  compressors. 

Some  air  comjiressors  are  arranged  to  permit  the  use 
of  magnetic  unloading  devices  which  can  he  controlled 
from  the  motor  panel.  Where  these  devices  are  avail¬ 


able  it  is  ix)ssihle  to  eliminate  interruptions  due  to  voltage ' 
disturbances  almost  entirely.  For  such  applications  the 
running  switch  of  the  motor  j^anel  is  equipped  with  a 
time-delay  undervoltage  release.  The  field-controlling 
mechanism  is  arranged  to  remove  excitation  when  the 
motor  falls  out  of  step  and  the  magnetic  unloader  of 
the  comjiressor  is  actuated  so  that  the  compressor 
will  also  be  unloaded  or  by -passed.  Upon  return  of 
voltage  the  motor  can  then  run  without  excitation  and 
without  load,  as  it  does  during  starting,  and  will  auto¬ 
matically  resynchronize  and  resume  its  load. 

The  case  of  many  small  motors 

Where  a  large  number  of  small  motors  are  employed 
in  a  manufacturing  ])rocess  the  additional  cost  of  time- 
delay  devices  may  be  excessive.  For  example,  the  weave 
shed  of  a  textile  plant  may  contain  hundreds  of  small 
motors,  all  of  which  must  operate  together.  These  mo¬ 
tors  are  controlled  by  small  snap  switches  and  a  group  of 
motors  is  protected  by  an  oil  circuit  breaker.  The  snap 
switches  are  not  provided  with  undervoltage  releases, 
but  the  circuit  breaker  may  be  equipped  with  a  time-delay 
undervoltage  release  which  will  eliminate  many  inter- 
ru])tions  of  service  and  yet  protect  the  operator  in  case 
of  a  prolonged  failure  of  voltage. 


T  T  T 

Revenue  and  Voltage 


Improved  regulation  increases  revenues 
only  when  accompanied  by  sales  of 
additional  appliances.  Practical  con¬ 
siderations  modify  theoretical  gains 

Goon  service  as  characterized  by  voltage  regulation 
depends  upon  the  conditions  under  which  service  is 
given.  This  is  recognized  by  many  public  service  com¬ 
missions.  Service  which  is  satisfactory  to  rural  cus¬ 
tomers  can  frequently  be  provided  where  the  cost  of 
service  with  good  regulation  would  be  prohibitive. 

Unless  there  is  some  economic  advantage  in  improving 
the  regulation  at  any  point  or  unless  the  customer  is 
dissatisfied  with  the  regulation,  there  is  no  valid  reason 
for  spending  money  to  correct  voltage  conditions.  In 
sfmie  locations  it  may  be  advisable  and  economical  to 
allow  voltage  fluctuations  and  variations  three  or  four 
times  as  great  as  it  is  in  others. 

Although  all  voltage  regulation  troubles  are  due  to 
fluctuations  of  voltage  and  the  real  difference  is  only  in 
the  period  of  fluctuation,  these  may  nevertheless  be  di¬ 
vided  into  two  classes: 

1.  Those  which  may  he  characterized  as  flickers. 

2.  Those  which  may  be  characterized  as  low-voltage 
troubles. 

Clenerally,  no  loss  of  revenue  results  from  the  first 
class  of  voltage  troubles.  The  service  should  be  im¬ 
proved  only  if  the  customer  is  dissatisfied,  which  may 
be  because  it  interferes  with  the  use  of  some  appliance 
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or  the  flicker  is  disagreeable  to  him  on  account  of  his 
previous  lighting  training. 

Low  voltage  results  in  loss  of  revenue,  which  may  be 
due  to  the  fact  that  it  prevents  the  customer  from  using 
additional  appliances  or  because  it  reduces  the  actual 
consumption  of  the  lamps  already  installed.  It  is  an 
economic  ])roblem  worthy  of  study. 

The  improvement  of  voltage  under  these  conditions 
will  increase  revenue,  and  unless  the  customer  is  lo¬ 
cated  in  a  very  scattered  section  it  will  frequently  be 
found  economical  to  spend  the  necessary  money  to  im¬ 
prove  the  condition.  It  is  difficult  to  get  a  measure  of 
the  benefit  to  be  derived  by  imiwoving  low  voltage.  Some 
valuable  and  rather  extensive  exjierience  with  such  con¬ 
dition  indicates  that  the  calculated  increases  in  revenue 
will  not  occur. 

This  experience  has  been  obtained  during  eight  years 
on  a  system  a  IcTge  portion  of  which  was  formed  by  an 
amalgamation  of  several  smaller  conijianics.  This  part 
consisted,  in  the  main,  of  about  thirty  distribution  sys¬ 
tems  for  towns  ranging  in  size  from  10,000  to  25,000 
inhabitants.  All  of  the  distribution  systems  were  tied 
together  by  transmission  lines.  Voltage  conditions  in 
general  in  these  towns  were  bad  and  there  was  much 
deferred' maintenance.  It  was  necessary  and  advisable, 
and  we  finally  succeeded  in  obtaining  and  spending  more 
than  $2,000,000  in  rehabilitation.  The  management  was 
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largely  composed  of  men  with  commercial  training  and 
each  dollar  spent  required  definite  justification  in  terms 
of  additional  revenue  or  reduced  expense. 

Engineers  were  sent  out  with  linemen  during  October, 
November  and  December  of  each  year  and  checked  the 
load  on  each  transformer,  the  direction  of  flow  of  cur¬ 
rent,  the  primary  voltage,  the  secondary  voltage  at  each 
transformer  and  the  secondary  voltage  at  the  end  of 
each  secondary.  All  readings  were  taken  between  6:30 
and  9:30.  Residential  transformers  were  tested  on  week 
nights  and  commercial  section  transformers  were  tested 
on  Saturday  nights.  Curves  of  load  at  the  substation  of 
each  circuit  were  plotted,  and  the  transformer  loads  and 
the  voltage  readings  were  then  corrected  depending  upon 
the  time  taken.  Substation  load  curves  for  the  period 
of  three  months  were  obtained  and  corrections  were  made 
in  all  readings  to  the  time  of  maximum  station  load. 
These  correction  curves  allowed  readings  to  be  taken 
from  6:30  to  9:30  through  October,  November  and  De¬ 
cember  and  the  correction  of  these  readings  to  indicate 
approximately  maximum  transformer  loads  and  voltage 
drops.  With  a  normal  voltage  of  115,  voltages  as  low 
as  97  frequently  existed  at  the  ends  of  secondaries. 

These  tests  furnished  data  from  which  could  be  cal¬ 
culated  the  theoretical  increase  in  consumption.  Cor¬ 
rections  were,  of  course,  necessary  for  the  location  of 
each  customer  on  the  secondary,  for  the  lower  drop  at 
time  other  than  peak  load  in  the  evening  and  for  the 
much  lower  voltage  drops  which  occur  during  the  sum¬ 
mer  months. 

Revenue  increased  appreciably 

Since  the  consumption  of  lamp  varies  approximately 
as  the  square  of  the  voltage,  it  might  seem  that  an  im¬ 
provement  of  15  per  cent  in  secondary  voltage  would 
cause  an  increase  in  revenue  in  the  neighborhood  of  30 
per  cent.  Actually,  after  all  corrections  and  computa¬ 
tions  are  made  for  the  entire  year,  it  will  be  found  that 
theoretically  the  increased  revenue  will  be  more  nearly 
8  per  cent. 

After  about  four  towns  had  been  revamped  and  had 
jiassed  through  1^  years  of  operation  under  the  new  con¬ 
ditions,  a  practical  check  of  the  increase  of  revenue  re¬ 
sulting  from  the  revamping  was  made.  It  was  found 
that  this  increase  in  revenue  was  considerably  less  than 
the  theoretical.  Further  investigation  indicated  that 
where  abnormal  increases  in  bills  had  occurred  as  a  re¬ 
sult  of  the  improvement  of  voltage,  customers  had  taken 
steps  to  reduce  their  hills  by  putting  in  smaller  lamps. 
Theoretical  studies  were  then  repeated,  with  various  as¬ 
sumptions  of  the  maximum  to  which  a  customer’s  bill 
could  be  boosted  by  this  means.  With  a  maximum  indi¬ 
vidual  increase  of  10  per  cent  the  theoretical  figures 
checked  closely  with  the  increase  which  took  place  after 
the  revamping  was  completed.  Later  determinations  re¬ 
affirmed  these  relationships. 

This  indicates  that,  except  w’here  the  improvement  of 
voltages  permits  the  sale  of  additional  appliances,  there 
will  be  little  difference  in  the  increase  in  revenue  whether 
the  voltage  is  improved  from  the  8  per  cent  average  low 
voltage  or  from  a  15  per  cent  average  low  voltage.  Gen¬ 
erally,  the  increase  in  annual  revenue  was  between  3 
and  4  per  cent.  Exi)ressed  as  a  percentage  of  the  cost 
of  the  revamping  in  each  case  the  annual  increase  in  rev¬ 
enue  was  about  14  per  cent.  However,  this  depends  upon 
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the  grade  of  construction  to  which  the  distribution  sys¬ 
tem  is  brought  in  each  case  and  is  not  generally  applicable. 

The  cost  of  determining  the  actual  and  the  theoretical 
increase  in  revenue  is  about  equal  to  the  cost  of  making 
the  engineering  design  of  the  revamping  and  supervis¬ 
ing  the  construction. 

The  rate  of  the  lowest  block  on  the  schedule  is  gen¬ 
erally  applicable  to  the  increased  consumption,  and  so 
increase  in  kilowatt-hours  on  a  percentage  basis  may  be 
three  times  as  great  as  the  increase  in  revenue.  Most  of 
the  increase  in  revenue  will  come  in  the  four  winter 
months.  Both  facts  can  be  used  in  segregating  the  ac¬ 
tual  increases. 

As  far  as  could  be  determined,  no  increased  consump¬ 
tion  resulted  from  heating  appliances.  Apparently,  with 
low  voltage,  heating  appliances  consume  less  in  any  in¬ 
stant,  but  consume  energy  more  nearly  continuously  or 
for  a  longer  period  and  use  about  the  same  number  of 
kilowatt-hours  in  any  case  unless  the  voltage  is  too  low 
for  any  operation. 

T  T  ▼ 

Brake  Gives  Series  Motor 
Shunt  Motor  Characteristics 

SMALL  fractional-horsepower  motors  for  alternating- 
current  operation  are  usually  wound  as  series  motors, 
because  the  great  phase  displacement  between  field  and 
current  precludes  a  shunt  field.  The  speed-torque  curv'e 
of  such  a  motor  rises  asymptotically  at  no  load,  causing  a 
dantrerous  runawav  speed  when  idle.  The  same  holds 

true  for  small  direct- 
current  or  universal 
ty|)e  motors.  To 
overcome  this  dif¬ 
ficulty  a  German  de¬ 
signer  has  developerl 
a  miniature  centrif¬ 
ugal  brake,  which 
finds  room  in  one  of 
the  slightly  enlarged 
motor  end  -  shields. 
Two  movable  brake 
blocks  are  held  to¬ 
gether  with  suitably 
dimensioned  helical 
springs.  At  about 
75  per  cent  above 
rated  speed  centrifu¬ 
gal  force  overcomes 
these  springs, 
causing  the  blocks  to  chafe  against  a  rim,  cast  on  the 
end-shield.  The  result  is  an  effective  brake,  which  pre¬ 
vents  the  motor  from  reaching  undue  speed. 

The  characteristic  of  such  a  motor  is  quite  similar  to  a 
shunt  motor,  as  indicated  in  the  accompanying  figure.  If 
used  on  a  direct-current  motor  it  becomes  possible  to 
build  the  motor  as  a  series  motor,  thereby  avoiding  the 
expensive  and  not  fully  reliable  shunt-field  winding 
without  sacrificing  an  easy  start  and  a  good  pull-out.  A 
detailed  description  of  the  design  may  be  found  in  the 
May  1,  1930,  issue  of  the  Elektrotechnische  Zeitschrlft. 
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Comparative  performance 
curves  for  motor  with  and 
without  brake 


Filming  the  Breaker  Arc 


ring  Company,  Amer¬ 
ican  associate  of  the 
Mrown  Boveri  Com¬ 
pany.  The  photo- 
g  r  a  j)  h  s  reproduced 
j  here  show’  clearly  the 

II  spherical  gas  bubble 
growing  to  its  largest 
(liameter,  and  then 
rising  to  displace  the 
oil  piston  above  it  as 
the  contacts  continue 
to  open. 

Filming  of  the  arc 
incident  to  circuit  in¬ 
terruption  was  made 
possible  by  the  use  of 
i  an  oil  circuit  breaker 

i  having  a  very  strong 

cylindrical  glass  tank. 
The  upi^er  termitial 
shown  in  the  illustra¬ 
tion  is  stationary,  the 
lower  being  moved 
downward  on  inter- 
-  ruption.  The  camera 

^IP  was  arranged  to  ob- 

tain  simultaneously  a 
M  direct  and  a  90-deg. 

view  of  the  arc,  using 
a  mirror  placed  to  one 
side  of  the  tank ;  JOO.OOO-cp.  arc  lamps 
were  necessary  to  give  proper  illumi¬ 
nation. 


Arcs  struck  by 
these  contacts 
are  analyzed 
by  camera 


Formation  and  breaking  under 
oil  of  a  24,000-kva.  arc  at  8,000 
volts  have  been  successfully  jdioto- 
grai)bed  in  slow-motion  jnctures  by 
Brown  Boveri  &  Company,  Switzerland. 
The  film  was  exhibited  recently  at  a 
meeting  of  the  ai)paratus  committee  of 
the  New  England  Division.  N.E.L.A., 
bv  the  Condit  Electrical  Manufactur- 


Three  successive  stages  in 
arc  formation 

(a)  l^arpe  pas  ))ul>ble  forms  Imme¬ 
diately 

(b)  Gas  bubble  expands,  remaining 
stationary  in  oil 

(c)  Bubble  moves  upward,  displac¬ 
ing  oil  piston 


Portion  of  slow-motion  film 
showing  formation  of  gas 
bubble  and  oil  piston 
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Business  Recovery  Under  Way 


Utility  executives  believe  a  slow 
recovery  is  in  process.  Nearly  all 
sections  report  a  slight  revival 


Slight  upward  trend  apparent  in  most  sections 

[A]  Pulp  industry  is  improving:  [D]  Woodworking  and  building  sup-  elsewhere.  Money  plentiful  for  bu.si- 

Woolen  industry  still  depressed.  Sav-  plies  more  active.  Crops  affecting  ness  expansion. 

ings  accounts  static.  Vacationists  not  trade  favorably.  Few  major  Indus-  rjj.  Merchandise  stocks  reduced 

show  recovery.  Confidence  reestablished.  '  lJuilding 

[B]  Doubtful  if  depression  has  spent  [K]  Smaller  plants  oijening  up.  and  contracting  active.  Savings  ao- 

itself.  No  definite  industrial  recovery.  Building  more  active.  Several  in-  counts  up. 

Money  plentiful.  dustries  more  acti\e.  jlj  Money  scarce  and  business  in- 

[<’]  Shipbuilding  and  oil  refining  Railroad  earnings  up.  Agri-  active.  Dumber  industry  in  very  bad 

more  active.  No  positive  sign  of  up-  culture  be.Mt  in  three  years.  Slow  im-  shape. 

ward  turn  generally.  Incoming  crops  provement  indicated.  [4]  p.uiiding  projects  increasing, 

stimulating  trade.  Building  slightly  [<•]  Depression  not  completed  in  Iinlustries  siowl.v  reviving.  Savings 

more  active.  northern  ana.  Recovery  under  way  accounts  up  slightly. 


Business  in  thl.s  country  apparently  is  on  a  .slow  altlioujjh  they  are  yet  few  and  althoup^h  industrial  activity 
ujt-grade.  Almost  unanimously  utility  executives  continues  virtually  static.  Commodity  niarkct.s  show  a 
in  all  jiarts  of  the  country  say  the  worst  is  over  slightly  improved  tone,  indicating  that  the  decline  in 
in  their  territories  and  lielieve  that  a  slow  recovery  of  commodity  prices  has  probably  been  checked.  Confidence 
business  is  taking  place.  These  executives  are  in  a  posi-  is  slowly  returning  and.  despite  the  stagnant  condition 
tion  to  judge  conditions  in  their  service  territories  existing  in  many  lines,  it  would  take  only  a  slight  im- 
inipartially  and  accurately  and  replied  frankly  to  a  con-  provement  in  certain  basic  lines  to  induce  buying  of 
fidential  questionnaire  sent  them  by  Elfxtrical  World,  materials  and  equipment.  Most  factors  jxiint  to  a  slow 
.Assembling  the  data  yielded  by  this  questionnaire  with  and  rather  jiainful  upward  trend,  gathering  momentum 
that  provided  by  its  various  sources  of  information,  thv?  gradually  as  it  goes.  The  direction,  at  lea.st.  seems  to  lie 
Elkctrical  World  reaches  the  following  conclusions:  definitely  right.  Savings  bank  funds  are  accumulating 
Hefinite  indications  of  recovery  are  now  in  evidence,  and  the  banks  have  plenty  of  money  for  ex|)ansion. 
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The  first  question  asked  was:  “Do  you  believe  the 
worst  of  the  business  depression  is  over  in  your  terri¬ 
tory?”  Nearly  all  answers  were  a  positive  “Yes.”  One 
executive  in  the  East  is  “doubtful.”  Another  says,  “No 
oj)inion  until  the  middle  of  September.”  Another  in  the 
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Courtiii/  The  Butiiiemi  Week 

.Southwest  says,  “Not  in  this  section.”  With  these  ex- 
cei)tions  all  sections  report  a  i)ositive  sentiment  that 
the  worst  is  over. 

The  second  question  asked  was :  “Upon  what  evidence 
<lo  you  base  your  opinion  ?”  Some  of  the  answers  were : 
West — “Reduced  .stocks  of  merchandise.”  “Placiiijr  or¬ 
ders  by  retailers.”  “Chanj^e  of  mental  condition  of 
huyinjT  public.”  “Increased  employment.”  “Agriculture 
is  better  than  in  i)ast  three  years  despite  drought.” 
Southwest  —  “Betterment  of 
business  in  several  lines  of 
industry.”  Atlantic  —  “Re¬ 
quirements  of  the  imhlic  are 
such  as  to  jirevent  ])roduction 
going  lower.”  “Comjiarative 
exiK*riences  in  jwevious  de¬ 
pressions.  improvement  in 
.some  industries,  industrial 
executives'  o])inions.”  Middle 
West — “.Smaller  jjlants  are 
iK'ginning  to  open  uj)  here 
and  there.”  “Larger  plants 
re])ort  more  f)rders."  South 
— “.Stimulation  due  to  incom¬ 
ing  cotton  cro]).”  "Unusually 
good  crops  even  with  lower 
])rices  will  aid  business  here.” 

New  England — “Our  sales 
now  holding  their  own  rather 
than  decreasing.” 

In  the  negative  we  find : 

Middle  .\tlantic — "U]K)n  ac¬ 
tion  of  ])ower  sales  and  em- 
])loyment.”  New  England — 

“X'acationists  not  spending.  ’ 

“Power  sales  down,  unusual¬ 
ly  long  factory  vacations.” 

Southwest  —  “Drought  and 
oil  production  restrictions.” 

Thus,  on  the  whole,  there  is 
tangible  evidence  to  most 
utility  executives  that  a  slow' 
ui)-turn  is  under  way. 


In  reply  to  the  third  question,  “Do  you  believe  busi¬ 
ness  will  recover  rapidly  or  slowly?”  the  unanimous 
answer  was,  “Slowly.” 

The  next  question  w'as :  “What  industries  in  your 
territory  seem  to  he  recovering  most  rapidly?”  Typical 
answers  are:  West — “Food,  agriculture  and  livestock; 
railroads.”  South — “Automotive  parts,  furniture,  steel 
and  steel  products ;  building.”  Middle  West — “Build¬ 
ing;  wire  drawing,  radio,  gasoline  pumps.”  New 
England — “Silk.”  Middle  Atlantic — “Shipbuilding,  oil 
refineries,  chemicals.”  A  few  report  no  ai)precial)le 
recovery  of  industries  in  their  territory,  but  the  large 
majority  name  tangible  industries  that  are  recovering. 

The  next  question  was :  “What  industries  w'ere  mo.st 
aflPected  by  the  business  depression?”  Typical  answ’ers 
follow:  West — “Building,  contracting,  manufacturing 
and  railroads.”  .South — “Lumber,  railroads,  textiles  and 
furniture.”  Middle  West — “Steel  and  steel  products.” 
•Atlantic — “Textiles,  steel,  rayon,  automotive,  building, 
rubber,  automobile  accessories  and  chemicals.”  New 
England — “Automobile  accessories,  manufacturing.” 

In  general,  the  steel  and  steel  product  industries  as¬ 
sociated  with  automobile  manufacture  and  the  textile 
industry  stand  out  as  those  affected  most  seriously  by 
the  business  de])ression. 

The  next  question  referred  si)ecifically  to  the  power 
and  light  industry.  It  asked  what  was  the  <lecrease  or 
increase  in  energy  sales  up  to  August,  this  year,  as  com- 
l)ared  with  that  of  the  same  period  last  year.  The 
majority  of  replies  showed  rather  slight  increases  in 
])ower  and  substantial  grow'th  in  dome.stic  sales,  w'here 
the  increa.ses  ran  as  high  as  25  jKir  cent.  Decreases, 
how^ever,  were  not  lacking,  especially  in  ])ower  sales. 

One  amounted  to  24  per  cent 
in  power  sales  and  another  to 
14  per  cent. 

While  a  variety  of  answers 
were  given  to  the  question  as 
to  whether  the  depression  has 
induced  any  appreciable  re¬ 
duction  in  utility  building 
])rograms  and  budget  ex- 
l)enditures,  the  majority  an¬ 
swered  in  the  negative.  Only 
two  indicated  a  reduction  in 
t  ransmi  ssion  exj^endit  ures 
and  one  in  the  substation  and 
distribution  prograip. 

.Another  question  asked 
whether  or  not  the  reduction 
in  general  commodity  prices 
was  reflected  in  low'ered 
prices  for  electrical  and  me¬ 
chanical  equi])ment  and  in 
labor  and  in  building  material 
costs.  Replies  were  evenly 
divided.  One  or  two  called 
attention  to  the  eflPect  of 
lower  copi)er  and  lumber 
])rice.s,  but  few  admitted  any 
saving  through  reduced  labor 
costs,  excc])t  in  the  case  of 
unskilled  labor. 

The  two  last  queries  have 
to  do  with  the  money 
situation.  One  asked  whether 
savings  accounts  are  in- 


Executive  Opinion 
Stresses  These  Conditions: 

- Savings  funds  have  accumulated  in  a  large 

way  and  bank  funds  are  available  for  expansion, 
although  banks  in  many  cases  are  more  rigid  on 
collateral  requirements. 

- Incoming  crops  are  helping  to  revive  trade  in 

many  sections  despite  the  results  of  the  drought 
and  the  price  situation. 

- Certain  industries  show  definite  indications  of 

improvement.  These  include  building,  agriculture 
in  many  sections,  railroads,  steel  and  steel  products 
industries,  pulp  and  paper,  oil  refining,  etc. 

- The  general  business  trend  seems  definitely 

upward  at  the  moment,  as  indicated  in  the  attached 
chart  based  on  eight  series  of  weekly  figures,  com¬ 
piled  by  the  Business  Week.  While  it  is  yet  uncer¬ 
tain  whether  this  is  merely  a  temporary  upward 
swing,  to  be  follow'ed  by  recession,  expert  opinion 
apparently  anticipates  a  definite  upward  trend 
from  now  on,  although  it  may  take  many  months 
or  a  year  before  business  again  hits  its  normal  pace. 
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creasing  in  the  territory  concerned.  The  other  asked 
whether  or  not  banks  are  able  to  supply  needed  money 
for  industry  at  reasonable  rates.  The  majority  answered 
both  questions  in  the  affirmative.  One  pointed  to  a 
decline  in  deposits.  Two  referred  to  the  difficulty  of 
securing  needed  funds  and  one  explained  the  difficulty 
thus:  “There  are  enormous  amounts  of  frozen  assets 
in  mortgages  on  real  estate  in  and  around  this  Middle 
West  territory.  Real  estate  men,  in  general,  probably 
will  have  to  do  a  certain  amount  of  house  cleaning  before 
banks  will  be  more  liberal  in  their  loans.” 

T  T  T 

Earth  Temperatures  Analyzed 
for  Cable  Rating  Use 

The  tem|:)erature  of  the  earth  varies  widely  within  a 
given  city,  depending  upon  the  depth  below  the  sur¬ 
face,  moisture  in  the  soil,  paving,  or  the  proximity  of 
large  buildings.  Individual  studies  of  earth  tem])eratures 


Jan.  F«b.  Mor.  Apr.  May  Jyn«  July  Aug. Sept  Oct.  Nov.  Dec. 


Average  difference  between  earth  and 
atmospheric  temperatures 

To  determine  the  earth  temperature  at  any  pt-riod  of 
the  year  add  the  value  from  the  curve  to  the  normal  at¬ 
mospheric  temperature  for  that  period. 

in  thirteen  cities  throughout  the  United  States  are  given 
in  a  recent  report  of  the  undergrounfl  systems  committee 
of  the  N.E.L.A. 

Underground  temperatures  vary  with  the  depth  below 
the  surface,  the  maximum  tenqierature  decreasing  and 
the  minimum  temperature  increasing  with  the  depth.  The 
earth  temperature  at  one  particular  locality  seems  to 
repeat  itself  with  reasonable  accuracy  each  year,  follow¬ 
ing  a  curve  essentially  sinusoidal.  However,  the  earth 
temperatures  show  considerable  variation  as  between 
localities. 

Paving  and  a  high  percentage  of  moisture  in  the  soil 
in  most  cases  increase  the  maximum  summer  temper¬ 
ature  and  decrease  the  minimum  winter  temperature. 
I'here  is  no  consistent  relation  between  the  mean  air 
and  earth  temperatures,  the  difference  between  the  mean 
monthly  air  temperature  and  the  earth  temperature  for 
each  month  at  any  depth  varying  for  eacli  city, 

riie  maximum  and  minimum  earth  temperatures  lag 
the  corresix)nding  air  temperatures  by  a  jieriod  of  time 
from  two  weeks  to  a  month,  increasing  progressively 
with  the  depth,  the  lag  at  the  surface  probably  being 
practically  zero. 

Three  different  methods  were  used  by  the  companies 
co-operating  in  the  temperature  measurements — thermo¬ 
couples.  thermometers,  and  in  one  case  a  resistance 


Variation  of  earth  temperatures  with  depth 

The  points  of  intersection  of  the  maximum  summer  and 
minimum  winter  curves  extrapolated  give  the  depth  at 
whicli  there  will  theoretically  be  no  seasonal  variation. 

buried  in  the  ground.  The  results  obtained  by  this 
variety  of  measurements,  when  coupled  with  numerous 
other  varying  conditions,  are  not  strictly  comparable,  and 
what  discrepancies  were  found  may  probably  lie  traced 
to  this  cause. 


Depth  in  Feet 


Time  lag  between  earth  and  air  temperatures 
for  various  depths 
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Twelve  Functions  Essential  in  Farm  Service  Department* 


1.  Study  and  analyze  the  ix)ssil)le  farm  load  within 
the  comi)any’.s  territory. 

2.  Outline  a  plan  of  develoinnent  which  will  be 
flexible  to  meet  the  needs  and  policies  of  the 
company. 

3.  Maj)  all  existing  lines  of  the  company  and  keep 
a  record  of  costs,  uses  and  revenue  from  every  farm 
line  extension. 

4.  Have  a  voice  in  all  matters  affecting  rural  devel¬ 
opment. 

5.  llecome  acquainted  with  every  farm  customer 
aiKl  keep  a  record  of  the  farmers’  equipment  and 
business. 

6.  Organize  a  consulting  service  for  farm  cus¬ 
tomers. 

*l'rom  address  by  R.  R.  Parks  before  Rural  Sendee  Section, 


4,500-Kv,  Surge 
Recorded  in  Arkansas 

By  J.  J.  TOROK 

I'ransinission  Enf/ineer 

Jl’es/inf/Iiouse  Electric  I'r  Manufacturinif  Comf'any 

EXGIXEIiRS.  for  the  ])ast  few  years,  have  been  trying 
to  determine  the  manner  in  which  lightning  affects 
transmission  lines.  Their  early  labors  were  rewarded  by 
a  measure  of  success,  but  the  relatively  low  insulation 
of  the  lines  under  investigation  limited  the  voltage  they 
could  measure,  since  the  very  high  voltages  that  are  the 
most  im]X)rtant  flashed  over  the  insulation  and  distorted 
the  records. 

An  excellent  opjX)rtunity  to  increase  the  limits  of  the 
voltage  range  over  which  measurements  can  he  made  is 
affonled  by  the  use  of  lines  of  all  wood  construction. 
The  Arkansas  Power  &  Light  Comi)any  and  the  West- 
inghouse  Electric  &  Manufacturing  Company  are  now 
collaborating  in  an  investigation  on  a  110-kv.  line  which 


7.  Assist  educational  agencies  w’orking  with  the 
customer. 

8.  Keep  informed  on  every  available  piece  of  farm 
equipment  to  use  electric  energy. 

9.  Conduct  experiments  and  demonstrations  with 
new  electric  farm  equipment  to  he  distributed  in  the 
territory. 

10.  Co-operate  with  implement  dealers  and  other 
merchants  selling  a  desirable  product  to  the  farmer. 

11.  Work  for  the  general  community  welfare  and 
see  that  electric  equipment  is  available  at  a  fair  price 
to  the  customer. 

12.  Study  and  promote  every  means  that  will  lead 
to  better  relations  between  the  farm  customer  and  the 
company. 

Middle  I  Test  Dk'ision,  N.E.L.A. 


has  been  selected  as  most  suit.able  for  such  work.  The 
section  of  line  under  investigation  was  especially  con¬ 
structed  to  provide  a  high  lightning  strength,  being  sup¬ 
ported  by  wood-pole  structures  of  the  H-frame  type, 
29-ft.  crossarms  and  six  suspension  insulators.  \\^oo<l 
braces  were  substituted  for  guys  to  bring  these  points  up 
to  the  strength  of  the  tangent  structures.  The  lightning 
insulation  of  the  line  is  estimated  at  7,000,000  volts.  The 
nature  of  the  line  construction  is  such  that  practically  all 
the  desirable  information  so  necessary  in  such  work  can 
readily  l)e  obtained. 

Tn  the  early  part  of  April  a  cathode-ray  oscillograph 
was  installed  on  the  Camden-Magnolia  line,  and  the  day 
the  a])paratus  was  put  in  operation  a  heavy  thunderstorm 
ap|)eared  which  lasted  for  three  days.  During  this  time 
more  than  fifteen  valuable  records  were  obtained.  One 
of  these  records,  which  is  reproduced  here,  is.  as  nearly 
as  can  be  correlated,  the  result  of  a  direct  stroke  to  the 
line  alK)ut  2-2  miles  from  the  oscillograph  causing  a  struc¬ 
ture  to  flash  over.  The  potential  as  recorded  at  the  o.scil- 
lograph  station  rose  to  more  than  4,500,000  volts  in 
a])])roximately  one  microsecond.  This  is  believed  to  be 
the  highest  voltage  ever  recorded  on  a  transmission  line. 
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Fig.  1 — Fifteen-Mile 
Falls-Tewksbury  line 
will  bring  nearly  a 
quarter  million  kilo¬ 
watts  to  market 


Service 

Controls 


15-Mile  Falls 


ONI*'  of  the  concliulinji  remarks  of  the  in 

the  Flkctricai,  World,  September  15.  192S.  in 
(lescribinjf  certain  110-kv.  semi-flexible  tower  lines 
then  under  construction  for  the  New  England  Power 
Company  was  that  no  difficulty  was  anticii)ated  in  ada])t- 
ing  the  design  to  higher  voltages.  In  the  intervening 
j)eri(Kl  this  tyi)e  of  design  has  been  applied  to  a  220-kv. 
line,  126  miles  long,  which  is  being  built  between  north¬ 
western  Xew  Flam])shire  and  eastern  Massachusetts. 
Some  of  the  problems  of  design  involved  in  this  work  are 
reviewed  in  this  .article. 

riie  line  originates  at  the  comi>anv’s  Fifteen-Mile 
Falls  hydro-electric  ])l<ants  now  under  construction  on 
the  u])])er  Connecticut  River  near  Littleton.  X.  H..  and 
.St.  Johnshury,  Vt..  where  some  2.50,000  kw.  will  he 
generated.  T’ending  the  development  of  increased  load 
in  the  Twin  States,  the  great  hulk  of  this  i)ower  will  he 
tr.ansmitted  to  Tewksbury.  Mass.,  at  which  i)oint  it  can 
he  readily  absorbed  in  the  110-kv.  network  of  the  Xew 
England  Power  Association.  The  accompanying  ma]) 
shows  the  geograidiical  relation  between  the  development, 
the  line  and  the  distribution  network. 

The  line  is  designed  for  much  greater  cap.acities  than 
any  now  operating  in  Xew  England.  Its  length  and 
the  large  block  of  power  to  be  delivered  reipiire  a  volt- 


T  ransmission 


By  CLYDE  A.  BOOKER 

Assistant  Transmission  Engineer 
Nczv  England  Poivcr  Construction  Com/'any 


.age  higher  than  any  heretofore  u<ed  in  this  section  of 
the  country. 

While  ])reliminary  investigation  seemed  to  favor  three 
150-kv.  circuits,  it  hater  developed  that  the  power  could 
be  transmitted  more  economically  on  two  circuits  of 
220  kv..  the  extra  space  on  the  350-ft.  right-of-way  l)eing 
kept  available  for  an  additional  circuit  if  nee<led.  The 
system  stability  with  220-kv.  o|)eration  is  of  course 
better  than  with  the  lower  voltage. 

Diameter  of  conductors  selected 

Inasmuch  as  all  other  i).arts  of  a  line  are  used  merely 
to  sup])ort  or  protect  the  conductors,  one  of  the  first 
things  to  be  decided  after  the  voltage  is  known  is  the 
size  of  conductor.  Systems  ojierating  .at  220  kv.  should 
have  conductors  about  1  in.  in  diameter  on  account  of 
corona  losses.  Only  two  types  of  conductor  were  con¬ 
sidered  suitable  for  this  voltage,  viz.,  the  largest  sizes 
ctf  steel-reinforced  aluminum  cable,  which  is  nearly 
standard  for  heavy  lines,  and  Anaconda  hollow  copper 
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cable,  in  which  an  extra  larjje  diameter  is  secured  hy 
strandinjf  the  copper  wires  over  a  twisted  I-beam  core. 

For  this  line  sizes  of  conductor  having  the  1  in.  diam¬ 
eter  and  conductivities  equal  to  or  greater  than  380.000- 
circ.mil  copi)er  were  investigated.  500,000  circ.mil  or 
equivalent  proving  to  lie  the  most  economical  size.  When 
the  order  for  the  conductor  was  placed  copper  w'as  at  a 
disadvantage  because  of  a  rising  market,  so  that  alumi¬ 
num  was  ])urchased. 

Since  the  whole  design  of  the  line  is  developed  around 


Conductor  Tension  (in  1,000  lbs.) 


Fig.  2 — Load-tension  curve  for  power 
conductors 

the  conductor,  a  description  of  it  will  be  interesting  at 
this  point.  We  are  using  795.(XX)-circ.mil  aluminum 
steel-reinforced  cable  with  61  .strands.  54  of  which  are 
aluminum,  surrounding  a  seven-strand  galvanized  steel 
core.  Each  of  the  strands  is  0.1214  in.  in  diameter, 
making  a  total  over-all  diameter  of  1.(^3  in.  for  the  com- 
l)leted  cable.  I'he  cable  weighs  1.024  lb.  jx^r  lineal  foot 
and  has  an  ultimate  .strength  of  27.950  lb.  with  an  elastic 
limit  of  about  19, (XX)  lb. 

Sag  and  conductor  stresses 

Experience  has  shown  that  in  a  rugged  territory  sub¬ 
ject.  like  New  England,  to  frequent  severe  sleet  storms, 
the  most  .satisfactory  lines  are  those  constructed  on  a 
horizontal  .s])acing  with  an  average  span  of  about  600 
ft.  and  having  a  loaded  wire  sag  of  about  18.5  ft.  This 
span  and  sag  have  also  proved  quite  effective  in  reducing 
the  number  of  structures  where  sjx'cial  precautions  have 
to  be  taken  to  prevent  excessive  deflection  of  suspension 
insulators  because  of  lack  of  weight  when  a  tower  must 
1k‘  located  in  a  depression.  W  hen  this  .span  and  sag  are 
applied  to  the  conductors  used  on  this  line  it  results  in 
a  tension  of  6.(XX)  lb.  under  4-in.  ice,  8-lb.  wind  and 
0  deg.  F.  loading  condition.  The  conductor  having  a 
strength  exceeding  4V  times  this  tension,  it  is  interesting 


Summary  of  Design 

1.  Lenpth  126  miles. 

2.  Conductor  795,000-ciro.mn  .V.C.S.R.  ten.sion.  clas.s  B  load 
6,000  lb. 

3.  Ground  wires  i-in.  e.xtra  galvanized  plow  steel  ten.slon,  clas.s 
B  load  .S.OOO  lb. 

4.  Average  heipht  of  conductors  above  ground  40  ft. 

5.  Theoretical  maximum  induced  voltage  1,800  kw.  outside  con¬ 
ductors,  1,300  kv.  center  conductor. 

6.  Single  fifteen-unit  string  of  standard  strength  10-ln.  di.sks 
for  suspension. 

7.  Single  seventeen-unit  string  of  heavy  duty  10-in.  disks  for 
dead-ends. 

8.  Impulse  fiashover  2,400  kv.  based  on  Pittsfield  wave. 

9.  Conductors  and  ground  wire  will  carry  2J-in.  radial  ice  and 
8  lb.  wind. 

10.  Capacity  about  250,000  kw.  (one  section  out). 

11.  General  dimensions  of  standard  tower:  Height,  5.5  ft. ;  spread 
at  ground  line,  19  ft.;  transverse,  3  ft.  longitudinal;  spacing  of 
conductors,  23J  ft. ;  spacing  of  ground  wires,  25  ft. ;  depth  of  two 
footings,  7  ft.  ;  wire  supported,  44  ft.  above  ground. 

12.  Average  span,  592  ft. 

13.  Total  number  of  towers,  approximately  2,260,  or  8.94  per 
mile. 

14.  This  type  of  line  makes  possible  use  of  a  greater  number  of 
supports  at  no  sacrifice  in  construction  cost. 

to  see  the  amounts  of  external  load  that  can  be  carried 
when  it  is  so  sagged. 

The  accompanying  curve  shows  that  the  conductor 
when  .so  sagged  will  carry  an  ice  and  wind  load  of  11  lb. 
])er  lineal  foot  or  ten  times  its  own  weight  when  stressed 
to  its  elastic  limit  of  about  19,(X)0  lb.  This  is  equivalent 
to  a  2:J-in.  radial  thickness  of  ice,  accompanied  by  a 
60-mile  wind.  This  hypothetical  loading  is  about  twice 
anything  yet  encountered  on  our  system. 

Ground  wires  guy  towers  longitudinally 

The  ground  wires  selected  for  use  with  this  size  of 
conductor  are  -^-in.  diameter  galvanized  extra-high- 
strength  steel  strand  having  an  ultimate  and  elastic  limit 
comparable  to  that  of  the  conductor.  It  is  found  that 
when  this  wire  is  sagged  14  ft.  (corresjfonding  to  a 
loaded  wire  tension  of  5.000  lb.  )  its  characteristics  under 
k)a(l  are  very  similar  to  the  conductor.  This  very  heavy 
ground  wire  was  selected  hecau.se  one  of  its  functions 
is  to  serve  as  a  longitudinal  guy  for  the  semi-flexible 
towers. 

The  investigations  resulting  in  the  loading  data  shown 
in  Fig.  2  seem  to  justify  the  belief  that  wires  so  sagged 
cannot  break  under  any  probable  conditions  of  load, 
unless  the  wire  is  very  severely  damaged  either  during 
construction  or  hy  electrical  fiashover  after  being  placed 
in  operation.  All  tower  loadings  were  therefore  based 
on  the  assumption  that  if  breakage  does  occur  it  will  be 
at  a  tension  not  exceeding  the  elastic  limit  because  of 
such  damage. 

It  seemed  ])0-ssible  to  design  the  line  so  that  practically 
all  cases  of  trouble  arising  from  mechanical  faults  could 

Tower  Data 


Total  Per  Mile 

(of  Circuits)  Type  of  .Structure  of  Circuit 

1,885  Semi-flexible  suspension  towers .  7.46 

222  Suspension  anchor  towers .  0.879 

76  Full  anchor  towers .  0.301 

28  Full  anchor  towers  for  heavy  spRles .  0.107 

24  Transpositions . 0.095 

24  .Special  railroad  crossing  towers .  0.095 


2.259  8.937 
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be  eliminated,  at  least  theoretically.  Tt  seemed  apparent 
that  the  principal  obstacle  to  uninterru])ted  service  would 
he  troubles  caused  l)y  H^htniiiir.  either  induced  disturb¬ 
ances  or  direct  strokes. 

7'heoretically.  at  least,  much  can  he  accomplished  in 
the  reduction  of  troubles  by  simply  kee])in}j  the  wires 
as  low  as  ])ermissihle  and  installing  as  many  ground 
wires  as  can  he  economically  justified.  The  type  of  con¬ 
struction  adopted  for  this  line  combines  these  points  to 
such  an  extent  that  it  is  possible  to  design  the  insulator 
string  with  a  margin  above  the  maximum  theoretical 
induced  lightning  voltage. 

In  locating  our  towers  we  have  maintained  clearances 
equal  to  the  next  even  foot  above  the  National  Electrical 
.Safety  Code  requirements,  'khis,  in  general,  has  meant 
27  ft.  above  the  ground,  because  out  of  the  5,370  acres 
included  within  the  350-ft.  right-of-way  there  are  only 
about  COO  non-wooded  acres. 

Careful  study  of  ty])ical  profdes  indicated  that  it  would 
he  jxtssihle,  with  this  type  of  construction  and  with  tlu- 
above  clearances,  to  maintain  a  grand  average  clearance 
above  ground  not  exceeding  40  ft.  'I'his  indicates  that 


Fig.  3 — Semi-flexible  tower 


the  maximum  induced  voltage  would  be  on  the  order  of 
1,800  kv.  on  an  outside  and  1.3(X)  kv.  on  the  inside 
conductor,  the  })rotective  value  of  the  ground  wires  hav¬ 
ing  reduced  these  figures  from  4,000  kv.  Higher  voltages 
may.  of  course,  be  ex])erienced  in  case  of  a  direct  stroke. 

A  string  of  fifteen  standard  10-in.  insulator  units 
s])aced  in.  apart  and  shielded  with  oval  rings  24x40 
in.  in  size  both  top  and  bottom  has  the  following  charac¬ 
teristics  :  Dry  flashover,  CO  cycles.  C70  kv.  effective.  950 
kv.  crest ;  wet  flashover.  CO  cycles.  580  kv.  effective. 
820  kv.  crest:  flashover  impulse  at  lightning  frequency. 


2,-100  kv. ;  ratio  impulse  flashover  to  estimated  maximum 
induced  voltage.  1.33  for  outside  and  1.85  for  center 
conductor. 

The  impulse  flashover  voltage  was  determined  by  light¬ 
ning  generator  tests  having  the  so-called  “Pittsfield 
Standard”  wave,  form  characteristics. 

The  oval  grading  rings.  24x40  in.,  are  designed  with 
the  following  characteristics  in  mind,  mentioiaed  in  order 
of  their  importance:  (1)  Protection  against  conductor 
burns  in  ca.se  of  flashover :  ( 2 )  maximum  increase  in 
inqnilse  flashover:  (3)  ]irotection  against  cascading. 


Fig.  4 — Suspension  anchor  tower 


'I'his  is  placed  last  because  it  is  felt  that  cascading  will 
do  little  damage  to  a  properly  designed  disk  and  it  is  be¬ 
lieved  the  line  is  .so  designed  that  flashovers  will  occur 
only  during  extraordinary  lightning  storms, 

'khus  the  proper  amount  of  insulation  for  this  particu¬ 
lar  line  was  determined.  The  fifteen-disk  string,  includ¬ 
ing  hardware,  is  8  ft.  1  in.  in  length,  which,  with  the 
7-ft.  2-in.  clearance  to  ground  required  is  the  figure  that 
controls  the  configuration  of  our  steel.  The  clearance 
from  any  live  part  to  .steel  is  not  less  than  7  ft.  2  in. 
under  the  worst  condition  of  blow-over,  which  is  assumed 
to  be  45  deg.  from  the  vertical.  In  order  to  maintain 
this  clearance  a  flexible  lianger  2  ft.  9  in.  long  is  used  at 
the  outside  suspension  insulators. 

Determination  of  span  length 

The  design  is  now  develo])ed  to  the  |X)int  where  all 
elements  affecting  the  configuration  and  strength  of  the 
towers  are  known,  except  the  definite  determination  of 
the  length  of  span. 

The  following  consideration  helped  to  the  conclusion 
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that  it  would  be  most  satisfactory  to  continue,  at  least 
in  our  territory,  the  length  of  span  and  sag  which  has 
proved  most  suitable  on  similar  lines  at  lower  voltages: 
(1)  Increased  conductor  safety  as  explained  above;  (2) 
reduction  of  uplift  troubles;  (3)  shorter  spans  make  use 
of  single  strings  of  standard  strength  insulators  practical 
at  sus]:)ension  1  nations  because  of  reduced  vertical  loads 


Fig.  5 — Detail  of  flexible  suspension  and  suspension 
anchor  tower 


during  severe  sleet  periods;  (4)  lower  conductor  tension 
makes  single  strings  of  heavy-duty  insulators  practical 
at  dead-ends;  (5)  provides  grounds  at  more  frequent 
intervals,  tending  to  more  positive  relay  action  and  to 
quicker  dissipation  of  transients. 

Center  bridle  suspension  utilized 

While  our  first  designs  were  based  on  the  conventional 
square  tower,  it  was  felt  that  if  the  semi-flexible  type  of 
line  could  be  develo[)ed  for  the  higher  voltage  verj'  prac¬ 
tical  benefits  to  service  would  result.  This  at  first  seemed 
impractical  because  of  the  great  width  required  to  secure 
clearance  for  the  center  conductor  (about  30  ft.  between 
main  legs),  which  would  have  resulted  in  a  very  weak, 
flimsy  tower.  This  width  was  due  to  the  swing  of  the 
center  insulator,  and  if  a  practical  solution  was  to  lx* 
found  in  the  semi-flexible  design  it  seemed  necessary 
to  devise  some  method  of  maintaining  this  conductor  in 
a  fixed  position. 

Several  methods  were  available.  Dead-ending  the  cen¬ 
ter  conductor  at  every  tower  was  discarded  because  of 
excessive  cost  and  construction  difficulties.  Installation 
of  tie-downs  was  discarded  because  of  the  toggle  effect 
tm  the  tower.  The  swinging  bridle  arrangement  as 
actually  adopted  maintains  at  the  expense  of  one  extra 
insulator  string  all  the  advantages  of  the  suspension 
insulator  in  flexibility  along  and  across  the  line,  but 
restrains  the  radius  of  transverse  motion  to  a  very  small 
value,  which  in  no  way  affects  the  vital  clearances,  since 
the  insulators  themselves  are  fixed  in  position. 

This  type  of  insulator  assembly  had  been  in  use  for  a 
number  of  years  on  certain  lines  owmed  by  subsidiaries 


of  the  Aluminum  Company  of  America.  While  the 
former  use  had  been  for  the  purpose  of  securing  an 
offset  on  the  center  conductor  of  a  vertical  line,  it  had 
operated  with  entire  satisfaction.  The  insulators  as  used 
in  our  assembly  are  brought  together  at  such  an  angle 
that  there  can  be  no  reversal  of  stress  so  as  to  relieve 
the  leeward  .string  of  all  weight.  .'\t  the  same  time,  the 
insulators  forming  the  bridle  are  under  less  mechanical 
stress  than  the  susjxnsion  strings  on  the  same  tower. 

Observation  of  the  completed  portion  of  the  line  dur¬ 
ing  high  w’inds  indicates  that  the  center  conductor  blows 
in  unison  with  the  outside  conductors.  The  conductor 
spacing  during  windstorms  is,  of  course,  decreased  on 
the  one  side  and  increased  on  the  other  side  by  the 
amount  of  the  transverse  deflection  in  the  insulator 
strings. 

Upon  completion  of  our  tower  designs,  w’e  found  that 
the  saving  in  steel  of  the  semi-flexible  type  made  pos¬ 
sible  by  the  bridle  insulator  amounted  to  several  times 
the  cost  of  the  extra  string  of  insulators.  Other  prac¬ 
tical  benefits  are  a  30-ft.  saving  in  width  of  rights-of-way 
and  clearing,  elimination  of  a  considerable  amount  of 
side  hill  troubles  and  insuring  a  more  effective  location  of 
ground  wires. 

Design  of  tower  units 

We  now  pass  on  to  the  design  of  the  supporting 
structure.  Except  for  the  dead  load  of  the  tower  it.selL 
together  with  the  relatively  small  effect  of  any  wind 
load  thereon,  all  loads  in  the  structure  must  be  induced 
by  the  wires  attached.  The  semi-flexible  type  of  line 
is  divided  into  a  series  of  structural  units  consisting  of 
a  rigid  tower  at  either  end.  one  or  more  flexible  sus- 
ixnsion  towers  and  two  overhead  ground  or  guy  wires 
securely  fastened  to  every  tower. 

The  flexible  suspension  tower  upon  w'hich  the  suc¬ 
cessful  design  of  this  type  of  line  depends  has  certain 
distinct  functions  in  the  structural  unit  as  follows:  (1) 
Sup|)ort  weight  of  conductors,  insulators,  etc. ;  (2)  resist 
transverse  load  on  wire  and  towers  due  to  wind;  (3) 
deflect  under  longitudinal  loads,  so  that  these  loads  are 


Fig.  6 — Detail  of  standard  V-string  for 
bridle  suspension 


always  balanced  by  the  wires  supported ;  (4)  sufficient 
rigidity  for  construction  purposes  in  erecting  towers  and 
stringing  wires. 

The  loading  on  the  tow'er  was  determined  for  a  maxi¬ 
mum  span  of  1,0(X)  ft.,  with  special  precautions  to  take 
care  of  exceptionally  heavy  vertical  loads  which  may 
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Fig.  7— Full 
anchor  tower 


come  from  extnior- 
clinary  sleet,  or 
throuj^h  the  loca¬ 
tion  of  a  tower  on 
a  pinnacle,  'f  h  e 
standard  tower 
( 1^'ijj.  3  )  is  55  ft.  to 
the  crossarm,  19  ft. 

X  3  in.  at  the  base. 

On  this  type  of 
tower  steel  .jjrillajjes 
h  a  V  i  n  sufficient 
area  to  develoj)  the 
u])lift  are  used  ex¬ 
clusively.  e  V  e  n  at 
rock  locations,  in 
order  to  preserve 
the  r  ()  u  n  d  line 
flexihilitv  undimin- 
isherl.  'The  lejjs  are 
flared  out  above  the 
knee  brace  to  secure 
a  m  o  r  e  favorable 
])osition  f)f  the  j^round  wires  in  reference  to  the  outside 
conduetf)rs.  W'e  also  found  from  a  cart'ful  comi)arison 
of  wooden  models  that  the  a])i)earance  of  the  towers  is 
imi)roved  somewhat  over  the  strai,i,dit-le";<j[ed  tyi)e. 


circuit  lx*tween  the 
present  two.  The 
lines  will  be  sec¬ 
tional  ized  with  oil 
circuit  breakers  at 
the  center  point. 
.\n  arrangement 
has  been  provided 
that  eliminates  a 
common  bus  at  this 
jM)int,  and  the  wires 
will  he  completely 
trans]X)sed  twice  on 
both  sides  of  the 
.''cctionalizing  sta¬ 
tion.  the  actual 
transiKisition  being 
made  on  auxiliary 
poles  entirely  sepa¬ 
rate  from  the  line 
structure,  which  is 
a  standard  full  an- 
c  h  o  r  tower.  Ta- 
]>ered  aluminum 
armor  rcxls  98  in. 
in  length  are  being 
used  at  suspension 
kx'ations,  not  so 
much  to  protect  the 
conductor  from  vi¬ 
bration,  w  h  i  c  h  is 
not  ex])ected  at  the  low  tension  used,  as  to  give  additional 
protection  from  burns  in  case  of  arc-over.  These  rods 
when  twisted  in  ])lace  extend  27  in.  outside  of  the  oval 
ring. 


Anchorage  practice  detailed 

At  intervals  not  exceeding  seven  spans,  a  square  tower 
is  used  to  ])rovide  longitudinal  stability.  These  towers 
consist  of  two  distinct  ty])es.  The  suspension  anchor 
tower  is  used  most  frequently  and  is  designed  for  suspen¬ 
sion  construction  only,  to  prevent  any  possibility  of  longi¬ 
tudinal  oscillation  by  firmly  attaching  the  ground  wires 
at  |-mile  intervals.  This  tower  will  hold  both  ground 
wires  pulling  at  their  elastic  limit  ('19.000  lb.),  or  all 
three  conductors  at  their  tension  after  coming  to  rest 
from  breakage  at  the  elastic  limit.  This  tension  is  con¬ 
siderably  reduccfl  when  the  suspension  insulator  swings 
into  the  span. 

'File  full  anchor  tower  for  use  only  as  a  dead-end  is 
inserted  at  intervals  not  exceeding  3  miles  and  at  all 
angles  and  at  transpositions.  The  full  anchor  is 
designed  to  hold  all  wires  ]nilling  at  their  elastic  limit 
and  for  angles  u])  to  15  deg.  we  have  also  an  additional 
anchor  design  for  angles  between  15  deg.  and  45  deg. 

'I'he  ground  wires  are  each  clamped  at  the  tower  with 
two  rigid  ground  wire  clamps,  no  play  being  permissible 
because  of  their  function  in  sustaining  the  longitudinal 
loads  of  the  semi-flexible  towers.  Pigs.  3.  4  and  7  show 
the  semi-flexible,  sus|)ension  anchor  and  full  anchor 
towers  resjxctively. 

The  two  circuits  now  under  construction  are  spaced 
183  ft.  from  center  to  center  on  a  350-ft.  right-of-way. 
I'his  is  done  to  make  them  as  near  independent  elec¬ 
trically  and  structurally  as  ])ractical  without  purchase  of 
separate  rights-of-way.  Space  is  thus  left  for  a  third 


Construction  has  been  in  process  for  about  a  year  and 
it  is  expected  to  energize  the  line  alx)ut  October  1, 
19v30.  a  considerable  portion  now  being  completed.  This 
opportunity  is  taken  to  acknowledge  the  company’s  appre¬ 
ciation  of  the  co-operation  of  the  following  groups  in 
arriving  at  the  design  just  described:  General  Electric 
Company.  Westinghouse  Electric  &  Manufacturing 
Company,  American  Bridge  Company,  .Muminum  Com¬ 
pany  of  America.  Locke  Insulator  Corporation  and  Ohio 
Insulator  Company.  Each  of  these  comj)anies  has  done 
important  research  w'ork  which  has  contributed  to  the 
design,  and  in  addition  some  of  them  are  furnishing 
materials  for  use  on  the  line. 

T  T  T 

Selecting  the  Activity  for 
Residential  Relighting 

By  M.  LUCKIESH 

Director  Lii/htinq  Research  Laboratory, 

Xela  Park,  Clc7elaiui 

Wri'H  75  ])er  cent  of  the  kitchens  having  obsolete 
fixtures  and  few  of  the  remaining  25  per  cent 
really  modern,  it  was  obvious  that  this  room  in  the  home 
held  the  greatest  single  opportunity  for  better  lighting. 
'I'he  results  which  have  followed  warranted  this  assunq)- 
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tion.  One*  c<)tni)aiiy  has  found  it  ])rofitahlc  to  conduct 
eight  activities  during  the  last  six  years.  Obviously, 
one  activity  does  not  exhaust  the  opjxjrtunity,  for  this 
company  still  has  two  out  of  every  three  wired  homes  as 
prosj)ects  for  modern  kitchen  units. 

d'he  combination  porch  light  and  illuminated  house 
number,  due  to  simplicity  of  installation,  moderate  price 
and  results  obtained,  can  he  readily  sold.  Necessary 
lighting  education  of  the  sales  organization  is  easily 
acquired. 

Next  in  order  comes  the  bedroom  or  dining  room. 
One  out  of  every  two  bedroom  fixtures  in  use  can  be 
classed  as  obsolete.  Satisfactory  bedroom  fixtures  can 
l>e  made  costing  less  than  dining-room  fixtures ;  ])ersonal 
taste  is  more  readily  satisfied  and  the  lighting  education 
of  the  sales  organization  need  not  occupy  any  consider¬ 
able  amount  of  time.  In  the  homes  of  industrial  workers 
the  obsolescence  and  unsatisfactoriness  of  dining-room 
fixtures  are  high.  In  many  of  these  homes  the  dining 
table  affords  the  most  satisfactory  place  for  reading, 
.studying  and  sewing.  The  a])peal  for  saving  the  eyes 
of  children  in  these  homes  affords  a  powerful  .sales 
argument.  This  activity  should  l)e  carried  on  by  a  sales 
organizatifMi  that  is  thoroughly  grounded  in  lighting 
])rincii)les  and  facts  pertaining  to  saving  our  eyes  and 
particularly  the  eyes  of  children. 

•Although  living-room  activities  have  been  carried  on 
after  kitchen-unit  activities,  it  appears  that  it  would  he 
letter  to  defer  this  activity  until  the  sales  organization 
has  had  experience  with  ])ractically  all  of  the  previously 
discussed  items.  'I'he  best  under.standing  of  lighting 
Ijossihilities  is  needed  in  the  living  room,  for  the  pur¬ 
chaser  exerci.ses  i)er.sonal  taste  more  fully,  conqx^tition 
with  ]>ortal)le  lamps  is  greatest  and  the  price  of  the 
fixture  is  usually  greater  than  the  price  of  the  fixtures 
re(|uired  for  other  rooms  in  the  home. 

In  addition  to  these  activities,  there  remain  such  ac¬ 
tivities  as  the  portable  lanq),  the  unit  for  the  laundry 
and  garage,  and  also  incandescent  lamp  sales.  The 
j)ortahle  lanq^  ai)j)eals  to  the  renter  because  of  its  mobil¬ 
ity.  Inasmuch  as  the  rented  home  constitutes  one-half 
of  the  total,  this  is  of  importance.  Future  portable- 
lamp  developments  will  create  added  interest  in  this 
lighting  device.  F,x])eriences  gained  from  kitchen-unit 
.sales  are  invaluable  in  selling  laundry  and  garage 
lighting. 


Directional  Relays 
Corrected  Trouble 

By  F.  J.  ANDERSEN  and  G.  E.  DANA 

Operating  Department, 

Associated  Gas  tV  Electric  System,  Binghamton,  .V.  Y. 

IN  THE  past  standard  overcurrent  relays  and  low- 
energy  ground  relays,  whose  contacts  were  in  series 
with  those  of  the  power  directional  relay,  were  used  to 
protect  the  Binghamton  division  of  the  Associated  Gas 
&  Electric  System,*  but  considerable  difficulty  was  ex- 
]>erienced  from  the  incorrect  operations.  If  a  fault  oc¬ 
curred  at  some  jxjint  beyond  a  substation,  the  contacts  of 
the  overcurrent  relays  closed  and  those  of  the  directional 
relays  remained  open  as  desired.  However,  after  the 
fault  was  cleared,  surges  or  normal  load  current  caused 
the  directional  relays  to  close  their  contacts  before  the 
overcurrent  relays  could  reset.  This  action  often  tripped 
circuits  which  were  not  in  trouble.  Most  of  the  difficulty 
was  experienced  with  the  ground  relays,  which  require  a 
long  time  to  reset. 

This  difficulty  was  overcome  by  using  directional  con¬ 
trol  schemes,  which,  although  not  new,  have  not  had  as 
wide  an  apjdication  as  they  deserve.  The  general  scheme 
is  shown  in  Fig.  2.  An  auxiliary  relay  is  used  to  short 
circuit  the  coils  of  the  overcurrent  relays  when  power 
is  flowing  into  the  bus  from  this  line.  Thus  the  overcur¬ 
rent  relays  cannot  start  to  operate  until  the  jwwer  flow 
is  in  the  correct  direction  for  tri])ping  the  breaker.  Upon 
the  occurrence  of  a  fault  on  this  line,  the  directional  relay 
closes  its  contacts  and  short  circuits  the  coil  of  the  aux¬ 
iliary  relay,  which  in  turn  drops  out.  This  removes  the 
short  from  the  coils  of  the  overcurrent  relays,  which  are 
left  free  to  function  and  trip  the  breaker. 

There  are  many  variations  of  this  scheme  which  may 
be  applied  to  both  single-phase  and  polyphase  power- 
directional  relays,  but  the  a])])lication  shown  is  typical 
and  ex])lains  the  general  idea.  We  have  found  that  some 
form  of  directional  control  relaying  is  imlispensable  in 
manv  locations. 


Directional- 
power  relay 


Potential  connections  not  shown 
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4/12  arnp. 
overcurrent 


0. 5/2.5  amp.} 
ground  relay 


*/n  the  Binghamton  divi¬ 
sion  of  the  Associated 
Gas  &  Electric  system 
u'c  have  a  33-kv,  grounded 
neutral  system  comprising 
about  500  circuit-miles 
and  a  110-kx',  system  of 
about  250  circuit-miles 


I  N  d/12  amp. 

)  overcurrenr 
-relays 


0.S/2.S arnp. 
ground  relay 


Auxiliary  relay.-'' 

Figs.  1  and  2 — Relay  connections  before  and  after  correcting  faulty  operation 
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READERS'  FORUM 

New  Data  on 
Czechoslovakia's  Output 

To  the  Editor  of  the  I^lkctrical  World: 

In  the  Electrical  World,  Vol.  96.  Xo.  2  (July  12, 
1930)  page  89,  interesting  statistical  data  about  energy 
output  in  1929  appeared.  The  Czechoslovak  Electrical 
Association  wishes  to  remark  that  the  output  of  Czecho¬ 
slovakia  is  to  he  estimated  higher  than  1 .700,000.(XX) 
kw.-hr.  According  to  our  statistics,  which  include  both 
the  energy  generated  in  public  utility  ])lants  and  in  in¬ 
dustrial  establishments,  the  total  outinit  of  energy  gen¬ 
erated  in  1928  was  2,900,(XX).(XX)  kw.-hr.  In  the  year 
1929  the  statistics,  including  the  greater  i)art  of  plants, 
show'  an  increase  of  the  yearly  outinit  of  15  per  cent, 
so  that  the  total  electrical  output  of  Czechoslovakia  for 
1929  may  be  estimated  at  3.300.(XX).(XX)  kw.-hr.  We 
would  be  obliged  to  you  for  a  correction  in  one  of  the 
early  issues  of  the  Elfictrical  W'^orld. 

BESINSKY, 

ElektrotfchniJ'ky  Svaz,  Ceskoalovensky,  President. 

Vocelova  .3,  Praha  XI 1. 

IThe  figure  published  in  the  Ei  KCTRit  Ai,  Worlu  was  quoted 
from  another  source,  as  was  stated  in  the  article,  but  appears 
to  rest  upon  the  same  authority,  though  for  an  earlier  year. 
It  is  the  output  for  1927,  according  to  an  item  in  our  issue  of 
ffetober  19,  1929,  page  801,  taken  from  the  Year  Book  of  the 
Czechoslovak  Electrical  Association. — Editor.] 

▼ 

The  Utility  Manager  of  a 
Small  Town  Suggests: 

To  the  Editor  of  the  Electrical  World: 

Being  a  cog  in  the  machinery  of  an  industry  so  vital 
to  the  social  and  economic  w’el!  being  of  our  nation  and 
being  one  of  the  lesser  lights  who  can  .see  and  realize 
that  the  executives  of  public  utilities  are  confronted  each 
year  with  more  intricate  prolilems,  I  wish  to  exjiress  the 
viewpoint  of  a  manager  of  a  very  small  town  for  your 
ajiproval  or  disapproval,  as  the  case  might  be; 

H - ,  what’s  the  use  of  doing  that.  Jack,  the  boss  won’t 

know  anything  about  it?  He  can’t  .see  anything  but  a  curve,  a 
few  fool  figures  or  your  name  on  a  sales  order.  Find  the 
customer  who  writes  him  when  things  don’t  go  to  suit  him  and 
pat  that  customer  on  the  back  and  let  the  customer  that  is 

quiet  and  don't  amount  to  a  d -  go.  Our  officials  have 

made  it  plain  that  is  all  they  see  or  care  about,  .\nyway.  every 
fellow  from  headquarters  makes  it  clear  he  wants  his  boots 
licked,  so  that’s  what  I  do,  since  I  see  the  bootlickers  are  the 
fellows  who  get  promoted.  I  used  to  take  an  interest  in  the 
work  whether  they  knew  it  or  not  and  helped  my  buddy  do  his 
job  and  spent  a  lot  of  time  making  personal  friends,  since  the 
liKal  employees  are  the  company  to  the  customer.  But  I  soon 
found  out  that  to  do  these  things  made  me  get  behind  with 
my  routine  work  and  the  fellow  interested  only  in  getting  his 
name  on  paper  at  anybody’s  expense  and  made  the  boss  like 
him  at  any  cost  was  getting  the  promotion. 

Thoughts  and  statements  like  these  are  becoming  too 
common,  although  they  are  not  w'arranted.  They  are 
brought  about  by  a  misunderstanding  on  the  part  of  both 
the  ofiFicials  and  the  employees  and  because  public  util¬ 
ities  are  growing  to  such  an  extent  that  personal  contacts 
are  being  sadly  neglected. 


Drives  are  being  made  to  load  the  electric  lines  by 
sales  of  merchandise,  and  in  the  enthusiasm  to  make 
these  drives  a  success  many  important  angles  are  being 
overlooked.  The  |X)licy  by  which  these  drives  are  being 
made  is  breeding  within  the  mind  of  the  young  employee 
selfishness  and  places  a  money  value  on  everything  he 
does  or  w'ishes  to  do.  The  system  in  its  trua-  sense  is 
a  drive,  and  the  best  men  in  this  country  do  not  have 
to  I)e  driven  when  approached  from  the  proper  angle. 
'I'he  best  work  is  done  by  those  who  do  their  work  for 
the  love  of  the  thing  well  done,  and  even  the  best  men 
like  to  know  their  work  is  appreciated.  The  necessary 
feeling  of  pride  cannot  be  bought. 

The  man  who  has  to  lie  paid  for  everything  he  does 
usually  does  more  than  he  is  paid  for.  and  the  system 
which  requires  him  to  sell  something  for  a  commission 
before  he  can  make  a  decent  income  has  a  very  bad 
aspect.  If  the  man  is  the  tyi)e  he  should  be.  he  will 
do  a  better  selling  job  when  he  can  feel  that  he  is  not 
being  driven  with  the  w'hip.  It  is  high  time  that  loyalty 
and  a  feeling  among  employees  that  "I  am  jiroud  I  am 
an  employee  of  this  conqiany”  is  recognized  with  a 
"Hello.  Jack,  we  like  the  interest  you  have  in  your  work 
and  the  helj)  you  are  giving  the  other  fellow,  and  the 
interest  you  are  taking  in  your  customers,  regardless 
of  their  .sixrial  or  business  .standing.  We  are  with  you 
and  we  appreciate  your  interest.” 

1  oo  often  a  man  who  has  his  wdiole  heart  in  his  work 
has  had  the  heart  (so  th  sjieak)  taken  out  of  him  bv 
some  superior  who  either  did  not  understand  him  or 
was  not  big  enough  to  realize  that  it  was  help  he  needed 
rather  than  criticism.  The  liest  men  do  not  advertise 
w’hat  they  do,  much  preferring  to  do  things  and  leave 
the  “horn  tooting”  to  the  big-mouthed  cha^is  w'ho  haven’t 
time  to  do  the  little  di.sagreeable  jobs  which  get  them 
no  publicity.  Yet  very  ohen  the.se  little  jobs  mu.st  be 
done  well  if  successful  ojieration  is  to  lie  had. 

The  writer  has  not  yet  reached  middle  age,  but  during 
his  period  of  employment  in  this  important  industry  he 
has  worked  in  organizations  that  were  managed  in  sev¬ 
eral  different  ways.  He  has  seen  engineering  the  most 
imjiortant  jiha.se  of  the  game:  then  sales  of  merchandise 
or  household  apjiliances  seems  to  be  the  most  important 
angle  at  this  time,  and  rightly  so,  and  I  see  l(X)ming  on 
the  horizon  the  problem  of  public  relations  as  the  major 
industry  interest.  In  my  eyes,  as  an  employee  in  a  very 
.small  capacity,  the  solution  to  these  conditions  is : 

1.  Place  executives  at  the  head  (>{  state  orRanizations  who  do 
not  drive,  who  have  the  capacity  to  know  a  man  when  they  see 
one  and  who  will  not  place  at  the  head  of  departments  some 
hoy  who  has  made  hiph  grades  at  school  but  has  not  experi¬ 
enced  the  rouph  and  tumble  of  practical  life  nor  the  practical 
side  of  oiR-ration. 

2.  Place  in  the  small  ofticial  ]H)sitioiis  only  those  who  have 
received  the  necessary  education  which  will  enable  them  tf) 
handle  the  technical  problems  that  arise  and  only  those  who  in 
addition  to  having  this  knowdedge  have  gone  through  the  grind 
and  know  what  tired  muscles  are  and  have  learned  to  under¬ 
stand  the  feelings  of  subordinates. 

3.  Place  in  each  local  town,  no  matter  how  small,  only  a 
man  who  has  a  sincere  interest  in  serving  his  customer  as  well 
as  his  company.  Then  pay  him  a  salary  on  which  he  can 
live  in  a  good  neighborhood  and  participate  in  social  functions. 
This  will  eliminate  the  inferiority  complex  when  he  comes  in 
contact  with  the  leaders  of  his  town. 

All  the  printed  matter  which  can  come  from  the  best 
writers  will  never  have  the  effect  that  public  respect  and 
personal  friendship  for  each  local  organization  will  have. 
The  type  of  employee  relations  needed  will  never  be 
purchased  with  dollars,  and  a  man  having  to  depend  on 
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a  commission  from  the  sale  of  something  for  his  needed 
income  is  seldom  a  good  jHihlic  relations  or  emidoyee 
relations  man. 

I  would  like  to  state  that  this  is  written  with  a  spirit 
of  wishing  to  help  make  our  jmhlic  utilities  a  thing  both 
the  public  and  employees  will  respect  and  understand. 
It  is  a  sihcere  ex])ression  of  a  man  who  wishes  to  hel]). 

A  SMALL  TOWN  MANAGER. 

T  T  T 

BOOK  REVIEWS 


Plant  Location 

I>y  VV^  Ci.  Holtncs.  New  York;  Mc(>ravv-Hi11  Hook  Company. 
275  pa^cs,  illustrated.  Price.  $.1 

Using  unit  costs  as  a  basis,  the  author  develops  the 
principles  to  api)ly  to  find  the  projK'r  location  for  an 
industrial  plant.  He  starts  vvith  market  territorial 
analyses  and  studies  next  raw  materials  and  transporta¬ 
tion  facilities  and  rates,  fuel,  power,  wages,  labor,  laws, 
taxation  and  other  fundamental  factors. 

.\fter  the  basic  features  are  discussed  the  author  treats 
of  the  choice  of  a  ])articular  community  and  finally  dis¬ 
cusses  the  choice  of  a  ])articular  site.  The  Ixiok  is 
fundamental  and  valuable.  It  has  scoj^e  and  i)erspectivi‘ 
and  yet  is  full  of  ])ractical  methods  for  evaluating  plant 
locations.  It  deals  with  a  new  topic  in  a  fundamental 
and  practical  manner. 

T 

Lehrbuch  der  Praktischen  Physik 

by  F.  Kohlrausch.  Leipzip;  and  P>crlin ;  P..  (i.  Teubner.  8(»() 
pafjes.  .W5  illustrations.  Price.  23  reichsmarks:  bound.  2()  reichs¬ 
marks.  ‘ 

"Kohlrausch”  needs  no  introduction.  In  the  physical 
laboratory  it  has  for  long  years  been  a  standard  reference 
work  as  to  methods  and  constants.  Since  UIIO,  when 
its  eminent  editor  laid  down  his  pen.  the  work  has  been 
continued  by  an  able  group  of  .scientists,  manv  of  them 
his  former  pupils  or  associates.  'Fhe  new  editictn.  the 
sixteenth,  continues  the  well-known  form,  d'he  revisions 
from  the  preceding  edition,  according  to  the  preface, 
relate,  among  others,  to  the  conductivity  of  electrolytes, 
heat  rafliation.  certain  sections  on  optics  and  those  in 
the  field  of  electron  physics. 

T 

Mathematics  for  Electricians 

by  Nf.  H.  Kncbn.  Xew  York:  McCiraw-Hill  book  Company. 
220  pages.  Price,  $17.S. 

This  is  a  textbook  for  electrical  students  in  vocational 
schools.  'Fhe  jiractical  mathematics  ranges  from  arith¬ 
metic.  algebra,  geometry  to  trigonometry  and  a  large 
number  of  electrical  ])roblems  are  u.sed  to  illustrate  the 
application  of  the  mathematics.  The  Ixiok  should  he 
very  helpful  to  teachers  and  students  in  vocational 
schools  and  to  practical  electricians.  It  teaches  both 
electricity  and  mathematics. 


Street-Lighting  Practice 

by  Ward  Harri.son,  O.  F.  Haas  and  Kirk  M.  Reid.  Xew 
^  urk ;  Mc(ira\v-Hill  book  Company.  2()4  pages,  illustrated. 
Price,  $.1.50. 

rile  rapid  progress  of  the  methods  employed  in  mod¬ 
ern  street  illumination  has  given  rise  to  many  important 
problems  concerning  this  phase  of  lighting,  d'hese  prob¬ 
lems  have  to  do  with  the  jnirely  engineering  side  of  the 
matter,  such  as  the  choice  of  eiiuipment  based  on  light 
distribution,  the  proper  location  of  lighting  units,  series 
versus  multiple  circuits,  evaluation  of  glare,  and  installa¬ 
tion  and  operating  costs,  questions  of  contractual  rela¬ 
tions,  methods  of  fin.'nn'itig.  maintenance  provisions,  and 
even  of  the  history  of  street  illumination. 

1'he  answers  to  many  of  these  ([uestions  have  been 
furnished  repeatedly,  and  it  was  with  the  thought  of 
making  available  in  one  jilace  such  information  as  the 
authors  have  upon  these  and  similar  subjects  that  the 
writing  of  this  book  was  undertaken.  Much  of  their 
effort  has  been  devoted  to  the  .selection  and  prejiaration 
of  the  charts,  illustrations,  and  distribution  curves,  num¬ 
bering  more  than  two  hundred  in  all.  and  particular  care 
has  I)een  taken  in  every  case  to  render  them  authoritative 
and  complete. 

T 

Alternating-Current  Bridge  Methods 

bv  b.  Hague.  Xew  York:  Isaac  Pitman  &  .Sous.  280  pages. 
Pric-e,  $4.50. 

The  author  has  revised  his  former  comj)ilation  of 
City  and  Guild  College  lectures,  incorporating  more  sub¬ 
ject  matter  on  the  effect  of  mutual  inductance  in  net¬ 
works.  More  consideration  has  also  been  given  to  high- 
voltage  uses  of  bridges  and  the  developments  in  the 
related  air  condensers.  The  text,  likewise,  gives  more 
ri'cognition  to  the  production-test  employment  of  the 
bridges  formerly  restricted  to  the  field  of  the  research 
laboratory.  Cable  and  insulator  tests  by  .Schering  bridge 
are  typical  of  the  moderni/ing  insertions. 

T 

Grundlagen  und  Entwickelung  der 
Energiewirtschaft  Osterreichs 

X’ieiina  :  Julius  .‘Springer.  18*>  pages,  04  illustratiuns,  one  ma]). 
Price,  20  reichsmarks. 

Prepared  as  the  official  report  of  the  .Austrian  Xa- 
tional  Committee  to  the  World  Power  Conference,  this 
volume  contains  a  large  amount  of  statistical  and  de¬ 
scriptive  material  on  the  fuel  supply  and  out] nit,  the 
w'ater  ]>ower  and  electric  power  ])roduction  in  Austria. 
Phis  coiT-titutes  the  first  three  sections.  .A  fourth  sec¬ 
tion  traces  the  ])ast  of  railway  electrification  and  outlines 
future  ])ros|)<.‘cts.  .Section  five  deals  with  laws  and  regu¬ 
lations  affecting  water  ]X)wer.  As  the  illustrations  show, 
notable  works  have  been  undertaken  for  the  develojnnent 
of  .Austria’s  water  power  with  a  view  to  making  her 
economically  indejiendent  of  foreign  coal,  despite  the  dif¬ 
ficult  financial  situation.  1'he  statistics  are  carried 
through  192d.  1'he  bibliography  cov’ers  nine  pages;  264 
hydro-electric  ])lants,  including  those  of  industrial  con¬ 
cerns  are  listed. 
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Men  of  the  Industry 


IV,  /.  Baldwin  Assumes 
New  Duties  in  South 

\\'.  J.  Baldwin,  formerly  publicity 
director  of  the  Alabama  Power  Com¬ 
pany,  has  taken  up  his  new  duties  as 
director  of  publicity  and  advertising  ad¬ 
viser  of  the  Southern  group  of  the  Com¬ 
monwealth  &  Southern  Corporation  of 
New  York.  Mr.  Baldwin  will  continue 
his  office  at  the  Alabama  Power  Com¬ 
pany  building  in  Birmingham,  Ala., 
Southern  headquarters  of  Common¬ 
wealth  &  Southern.  He  will  still  exer¬ 
cise  general  supervision  over  publicity 
of  the  Alabama  Power  Company,  a  sub¬ 
sidiary  company,  but  will  be  relieved  of 
details  of  the  work,  which  duty  has 
been  assigned  to  Robert  H.  Mangum, 
as  director  of  publicity,  who  prior  to  the 
change,  effective  July  1,  was  assistant 
manager  of  the  investment  department. 
.Mr.  Baldwin  has  spent  most  of  his  life 
in  utility  work.  For  (|uite  a  while  he 
was  assistant  to  the  general  manager  of 
the  New  Orleans  Power  &  Light  Cor¬ 
poration.  He  is  widely  acquainted  with 
newspaper  and  advertising  men  of  the 
.South.  In  his  new  connection  he  will 
spend  considerable  time  in  his  territory, 
which  includes  several  .Southern  states. 

T 

W.  H.  Hassinger  of  Birmingham, 
Ala.,  has  been  elected  a  director  of  the 
Commonwealth  &  Southern  Corpora¬ 
tion. 

• 

M.  M.  Fisher,  treasurer  of  the  Wil- 
lapa  Electric  Company.  Aberdeen, 
Wash.,  has  been  appointed  assistant  to 
the  manager  of  that  company.  John 
.M.  Weir  has  been  named  superintendent. 

• 

E.  G.  Dunlap,  treasurer  of  the  Ohio 
Edison  Company,  recently  formed 
through  the  merger  of  several  Ohio 
companies,  will  remove  from  Youngs¬ 
town  to  Akron,  new  headquarters. 
Others  to  be  transferred  to  Akron  are 
H.  N.  Wood,  commercial  manager,  and 
H.  B.  Lingeman,  general  purchasing 
agent.  The  Ohio  Edison,  which  is  a 
subsidiary  of  the  Commonwealth  & 
.Southern,  is  understood  to  be  planning 
acquisition  of  other  utilities  in  Ohio. 

• 

‘  Ernest  Joii.nson  has  been  appointed 
assistant  auditor  of  the  central  division 
of  the  Niagara  Hudson  Power  system. 
•Mr.  Johnson  has  iieen  secretary  and 
treasurer  of  the  North  .Syracuse  Light 
&  Power  Company,  the  Mexico  Com¬ 
pany  and  the  .Seneca  River  Power  Com¬ 
pany  and  in  1928  became  secretary  and 
assistant  treasurer  of  the  Syracuse 
Lighting  Company.  He  has  been  in  the 


public  utility  field  since  1895,  when  he 
started  in  St.  Augustine,  Fla.  He  re¬ 
moved  to  Allentown  in  1906  and  to 
Syracuse  two  years  later. 

• 

Dr.  William  A.  Shewiiart,  of  the 
technical  staff  of  the  Bell  Telephone 
Laboratories,  Inc.,  will  give  a  special 
course  at  Stevens  Institute  of  Technol¬ 
ogy  as  a  part  of  the  new  program  of 
graduate  instruction  in  the  college.  The 
course  will  deal  with  the  theory  of  sta¬ 
tistics,  the  application  of  modern  statis¬ 
tical  theory  to  the  analysis,  interpreta¬ 


tion  and  presentation  of  data,  to  the 
planning  of  physical  investigations,  to 
the  development  of  economical  produc¬ 
tion  and  inspection  methods  and  to  the 
establishment  of  standards  for  quality. 
Doctor  Shewhart  is  a  recognized  author¬ 
ity  on  modern  statistical  theory  and  has 
been  for  some  years  engaged  in  re- 
•search  in  this  field.  He  has  published 
several  papers  on  this  subject  and  has 
just  completed  a  text  which  will  be 
issued  in  the  fall.  Doctor  Shewhart’s 
course  is  scheduled  to  begin  September 
23,  1930. 


T  T  T 

Buffalo^  Niagara  &  Eastern  Elects 
New  Vice-Presidents 


of  Commerce,  vice-president  and  a 
director  of  the  Electrical  League  of  the 
Niagara  Frontier  an<l  vice-president 
and  a  director  of  Niagara  Gorge  Rail¬ 
road  Company. 

Mr.  Collins  has  been  in  the  power 
industry  for  25  years,  starting  as  a 
clerk  with  the  Niagara,  Lockport  & 
Ontario  Power  Company,  .\fter  serving 
in  various  capacities  he  was  appointed 
purchasing  agent.  He  was  elected  vice- 
president  of  Niagara,  Lockport  & 


Charles  A.  Tatter.sall  and  William 
L.  Collins,  formerly  assistant  vice- 
presidents  of  the  Buffalo,  Niagara  & 


C.  A.  Tattersall 


Eastern  Power  Corporation,  have  been 
named  vice-presidents  of  that  organiza¬ 
tion. 

Mr.  Tattersall  has  been  connected 
with  the  company  and  its  predecessors 
for  22  years,  starting  as  an  employee  of 
the  Niagara  h'alls  f\)wer  Company.  He 
advanced  gradually  in  the  ranks  and 
was  made  assistant  to  the  manager  of 
the  land,  taxes  and  insurance  depart¬ 
ment  in  1916.  Three  years  later  he 
became  assistant  to  the  vice-president 
and  general  manager  and  six  years  later 
assistant  to  the  president.  He  was 
elected  assistant  vice-president  of  the 
Buffalo,  Niagara  &  Eastern  last  year. 
He  is  a  member  of  the  Buffalo  Chamber 


W.  A.  Collins 

Ontario  in  1927  and  in  addition  was 
elected  assistant  vice-president  of 
Buffalo,  Niagara  &  Eastern  last  year. 

Mr.  Collins  is  treasurer  and  a  director 
of  the  Utilities  Mutual  Insurance  Com¬ 
pany,  secretary  and  treasurer  of  Niagara 
Electric  Improvement  Company,  and 
president  of  the  Hydraulic  Race  Com¬ 
pany. 
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C.  B,  Burleigh  Retires 

Charles  B.  Burleigh,  for  many  years 
manag^er  of  the  central-station  de- 
fiartment  of  the  New  England  district 
of  the  Cieneral  I'-Iectric  Company,  re¬ 
tired  September  1  from  active  service. 
He  entered  the  employ  of  the  Thomson- 


llou^ton  Electric  Company  in  1884  as 
erectinj(  enj^incer,  after  servinjj  in  the 
Bell  telephone  orjjanization  in  the  Min- 
nesota-Dakota  area  on  construction 
work,  building  telegraph  lines  in  the 
Indian  country  and  installing  lighting 
plants  in  the  Washburn,  Humboldt  and 
Zenith  Mills  at  Minneapolis,  For  a 
short  time  he  was  associated  with  the 
.Sawyer  Mann  Electric  Company. 

Mr.  Burleigh’s  career  with  the  Gen¬ 
eral  Electric  Company  at  Boston  has 
I>ecn  intimately  associated  with  the  de¬ 
velopment  of  the  power  industry  in  the 
.Vew  England  ctates.  He  is  one  of  the 
most  widely  known  sales  engineers  in 
the  northeast,  and  aside  from  his  com¬ 
mercial  activities  has  devoted  much 
time  to  personnel  problems  and  civic 
affairs.  At  the  close  of  the  World  War 
he  organized  a  commitfee  at  Boston 
which  re-established  abotit  4.n(M1  re¬ 
turned  service  men  in  industry  and  com¬ 
merce.  .‘\s  dean  of  New  England 
electrical  salesmen  he  has  won  the 
regard  of  a  host  of  frieiuls  in  every 
branch  of  the  industry.  Mr.  Burleigh 
is  a  fellow  of  the  American  Institute  of 
h'ectrical  Engineers  and  a  member  of 
many  business  and  professional  organ¬ 
izations. 


C.  C.  Childers,  president  of  Childers 
Electric  &  Paint  Company,  was  recently 
elected  an  honorary  life  member  of  the 
Electrical  Clearing  House  of  Louisville, 
Ky.,  in  recognition  of  his  valuable  serv¬ 
ice  to  the  organization,  of  which  he  is 
a  charter  member.  He  helped  organize 


the  clearing  house  eighteen  years  ago 
and  was  its  first  president,  serving  from 
1912  to  1924.  His  election  to  life  mem¬ 
bership  was  by  unanimous  vote  and 
was  tile  first  time  the  clearing  house 
ever  conferred  such  an  honor. 


F.  O.  Schnure  Heads 
Iron  and  Steel  Engineers 

Fred  O.  Schnure.  electrical  superin¬ 
tendent  of  the  Bethlehem  Steel  Company 
at  Sparrows  Point,  Md.,  has  been  elected 
president  of  the  Association  of  Iron  and 
Steel  Electrical  Engineers.  .A  native  of 
New  Jersey.  Mr.  Schnure  received  his 
technical  education  at  Bucknell  Univer¬ 
sity,  from  which  institution  he  was 
graduated  with  the  degree  of  electrical 
engineer. 

From  1914  to  1916  he  was  identified 
with  the  New  York  Railways,  D.  C.  and 
W  .  B.  Jackson,  engineers,  and  with  the 
Penn.sylvania  Railroad.  It  was  in  1916 
that  he  affiliated  himself  with  the  Beth¬ 
lehem  Steel  Company  as  draftman,  sub- 
se(|uently  becoming  foreman  and  later 
serving  successively  as  general  foreman, 
assistant  electrical  .superintendent  and 
since  1923  as  electrical  superintendent. 

Mr.  .Schnure  has  I)een  active  in  tlie 
Association  of  Iron  and  .Steel  hdectrical 
Engineers  for  some  vears.  He  served 


as  chairman  of  the  Philadelphia  section 
in  1926-1927  and  as  a  member  of  vari¬ 
ous  committees.  In  addition,  he  is  a 
member  of  the  .American  Institute  of 
Electrical  Engineers  and  has  been  on  the 
executive  committee  of  the  Baltimore 
section  since  1927.  He  served  as  a 


member  of  the  educational  committee  of 
the  Baltimore  Chamber  of  Commerce 
during  the  years  1928-1929.  Mr. 
.Schnure  has  frequently  contributed 
papers  to  the  meetings  of  these  associa¬ 
tions  and  to  the  technical  press  on  a 
variety  of  subjects  dealing  with  the 
application  of  electricity  to  the  steel 
industry. 


OBITUARY 

Prof.  Francesco  Grassi.  Italian  elec¬ 
trical  engineer,  died  recently  in  Milan 
at  the  age  of  78.  Professor  Grassi  was 
one  of  the  Italian  delegates  to  the  Inter¬ 
national  Electrotechnical  Congress  in 
Chicago  in  1893. 

• 

Walter  H.  Vorce.  electrical  engineer 
of  Rochester,  N.  Y..  died  suddenly  in  a 
Laconia,  N.  H.,  hospital  on  August  2.'!. 
after  a  brief  illness.  He  was  on  a  vaca¬ 
tion  at  Short  Hills  when  stricken.  Mr. 
Vorce  was  a  graduate  of  the  Massa¬ 
chusetts  Institute  of  Technology.  He 
was  born  in  Farrington,  Conn. 


IsADouE  .Sternefeld.  special  repre¬ 
sentative  of  the  Westinghousc  Electric 
International  Company,  died  .August  21 
at  the  American  Hospital,  Paris,  France, 
as  a  result  of  injuries  sustained  in  an 
accident  the  previous  day.  Mr.  Sterne- 
feld  had  been  associated  with  Westing- 
house  hdectric  interests  for  36  years,  his 
activities  having  been  always  in  the 
foreign  field.  He  was  born  in  Alsace- 
Lorraine  and  retained  his  French  citizen- 
slii])  tludughout  his  life.  He  studied 
engineering  and  military  science  in 
Paris,  and  served  as  an  officer  in  the 
Corps  of  Engineers  in  tlie  French  Army 
in  Morocco  and  in  the  Franco-Prussian 
W'ar.  Mr.  .Sternefeld  removed  to  the 
United  .‘States  in  the  early  ’90s  and 
became  associated  with  the  Westing- 
house  company  in  1894.  when  he  was 
assigned  to  represent  that  company  in 
.Mexico  during  the  regime  of  President 
Diaz.  He  played  a  significant  part  in 
the  development  of  many  of  .Mexico’s 
electric  power  generation  iirojects,  and 
when  he  left  that  country,  twenty  years 
later,  he  left  many  friencls  high  in  diplo¬ 
matic  and  engineering  circles.  In  the 
service  of  the  Westinghousc  company 
he  traveled  over  the  greater  part  of  the 
civilized  world,  residing  for  some  time 
in  V'cnezuela,  Brazil,  .Shanghai,  Lon¬ 
don.  and  Paris.  For  the  past  few  years 
Mr.  Sternefeld  had  been  acting  as  spe¬ 
cial  representative,  first  in  London  and 
later  in  Paris,  where  he  was  living  at 
the  time  of  his  death.  Owing  to  his 
advancing  years,  his  services  were  called 
upon  recently  only  in  special  cases  where 
his  wide  and  matured  experience  was 
found  necessarv. 
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Financial  and  Statistical  News 


PKEDICTIOXS  of  tifjliter  money  after  Labor  Day,  a  condition 
which  usually  exists,  have  not  yet  been  borne  out.  Call  money 
rem'ained  at  2  per  cent  in  Xcw  York  and  has  been  offered  outside 
as  low  as  11  per  cent. 

- The  securities  markets  continue  to  await  a  more  definite 

business  trend.  W’hile  higher  steel  ingot  production  and  car  loadings 
are  in  the  right  direction,  more  specific  indications  of  improvement 
are  awaited. 

T  ▼  T 


Pacific  Gas  &  Electric 
Earns  $1.20  on  Common 

.\  STATKMK.NT  issi'Ki)  i!Y  TUK  Pacific 
(ias  &  hdectric  Comjiany  shows  net 
earnings  for  the  six  months  ended  June 
.^0  amounting  to  $6.530,4.^2.  after 
charges  hut  before  accrued  dividends  on 
common  stock,  equivalent  to  $l.t)0  ;i 
share  on  the  average  of  4.082.047  com¬ 
mon  shares  outstanding  during  the  first 
half  of  the  ye.ir.  As  compared  with  the 
first  si.x  months  of  1920,  this  shows  an 
increase  in  net  jnotit  of  $721,084. 

T 

July  Revenue  Exceeds 
Last  Year’s 

July  revenue  of  electric  i.ic.ht  and 
power  companies  was  2.5  to  3  per  cent 
greater  this  year  than  last,  according 
to  an  analysis  of  jiresent  returns.  .\c- 
counting  for  about  a  third  of  the  in- 
ilustry,  these  show  an  increase  for  the 
reporting  companies  of  2.2  per  cent. 
Phis  will  probably  he  somewhat  im¬ 
proved  when  important  comiianies,  now 
missing,  are  included;  the  month’s  total 
revenue  for  the  whole  country  is  esti¬ 
mated  approximately  at  $167,000,000, 
compared  with  $162,300,000  ,-i  vear  ago 
and  $140,400,000  in  1028.  The  small 
decrease  from  $170,400,000  for  June  is 
si'asonal. 

'Phis  continues  the  record  thus  far 
m.ide.  each  mouth  of  1030  showing  a 
revenue  in  excess  of  the  corresponding 
iigure  for  1020.  July  ener.gy  sales  were 
down  about  2  per  cent :  this  still  leaves 
them  11  per  cent  larger  than  in  1028. 
I  lie  influence  of  reduced  industrial 
energy  consumption  is  evident ;  the 
Inahhy  growth  in  residential  consump¬ 
tion  is  in  marked  contrast. 

In  view  of  prevailing  conditions  the 
■  Vtlantic  and  Pacific  seaboard  states 
m.ide  a  remarkably  good  showing,  with 
regional  revenue  gains  around  4  or  5 
per  cent.  Xew’  England  is  an  excep¬ 
tion;  sfime  localities  fell  oft"  decidedly, 
but  the  section  as  a  whole  shows  a  .gain 


that  will  not  he  far  from  1  per  cent. 

"Pile  I'.ast  Xorth  Central  section  con¬ 
tinues  to  he  the  country's  low  spot,  with 
a  decrease  of  revenue  that  ‘may  1h‘ 
tentatively  taken  at  5  per  cent  com¬ 
pared  with  July.  1020.  The  June  re¬ 
turns  for  this  .section  showed  an  in¬ 
crease  of  1  per. cent. 

Throughout  the  country  the  returns 
indicate  considerable  local  variations, 
neighboring  jcompanies  often  reporting 
contrary  movements,  some  downward 
and  others  satisfactorily  upw^ard. 


Have  We  Still  a 

\X7111LE  utility  stocks  still  keep 
^  ’  their  substantial  lead  in  market 
valuation  over  other  groups,  brokers 
•are  di.scussing  the  question  of  whether 
or  not  the  present  relative  positions  are 
more  or  less  permanent. 

The  positions  of  these  groups  during 
the  last  hull  market  are  clearly  illus- 


Utilities  led  all  groups  in  last 
bull  market 


trated  by  the  accompanying  chart,  based 
on  figures  compiled  by  Standard  Statis¬ 
tics  Company.  Inc.  .\  .study  of  the 
chart  shows  that  while  all  groups 
fluctuated  more  or  less  on  the  same  level 


Public  Utility  Bonds 
Called  in  September 

Amom;  the  sEcuRiTiK.s  c.vLLED  for  pay¬ 
ment  in  the  month  of  September  in 
advance  of  maturity  the  following  public 
utility  bonds  appeared:  Kansas  Gas  & 
Electric  first  6s,  1952,  amounting  to 
$14.0(K).IXK);  Penn -Ohio  Power  & 
Li.ght  debenture  6s,  1039.  amounting  ti» 
82.7(MMKK);  .Xorthern  Ohio  Traction 
l.i.ght  62S.  1941,  amounting  to 

.$2.2(4,.5(X) ;  Southern  Ohio  Public  Serv¬ 
ice  C  51s.  1957,  amounting  to 

.S2.228.{XX) ;  Pacific  Public  Service  6s. 
1044.  amounting  to  $1.635.(XX).  These 
all  re|)resented  entire  issues.  'I'he  fol¬ 
lowing  .securities  were  called,  the  issues 
not  l)ein.g  in  entirety:  Provincial  Light. 
Heat  &  Power  5s.  1046.  totaling 

$42.0(X);  Toho  Electric  Power  7s.  1055, 
amounting  to  $275,(XX).  and  the  L’jigaw.i 
I'dectric  Power  7s,  1945,  amounting  to 
$140.{XXJ. 


Utility  Market? 

until  about  the  middle  of  1927.  the 
utilities  and  industrials  took  an  u]) 
turn  from  that  time  until  the  market 
break  last  Xovember.  The  utilities, 
moreover,  left  the  imlu.strial  group 
behind  early  in  1929  as  the  greatest 
utility  market  on  record  developed. 

During  1030  to  date  the  fluctuations 
of  all  .groups  have  lieen  on  approx¬ 
imately  parallel  lines,  w  ith  the  utilities 
far  in  the  lead.  .Accordin.g  to  a  recent 
compilation  a  representative  utility 
.group  averaged  more  th.iii  seventeen 
times-  earnings,  the  mils  averaged 
fourteen  times  earnin.gs  and  the  in¬ 
dustrials  11.3  times  earnings. 

Whether  or  not  the  market  will  con¬ 
tinue  to  evaluate  the  stocks  in  these 
respective  .group  relatioiishijis  depends 
on  future  events.  It  was  anticipated 
some  time  ago  that  federal  investiga¬ 
tion  and  later  rate  case  arguments 
would  force  the  utilities  down  nearer 
the  position  of  industrials.  The  exceed¬ 
ingly  satisfactory  showing  made  by  the 
utilities  durin.g  the  business  depressiem. 
however,  has  reassured  the  investing 
public,  and,  according  to  present  indica¬ 
tions.  the  utilities  are  likely  to  hohl 
their  lead.  In  fact,  they  are  likely  to 
he  less  affected  during  the  months  of 
recovery  than  any  other  group. 
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Bond  Financing  Program 
for  Autumn  Substantial 


Y^I^HETHER  or  not  the  gfeneral 
’  ^  s\\  in}^  back  to  bond  financing, 
predicted  in  various  quarters  after  the 
market  panic,  is  now  likely  to  mate¬ 
rialize  is  again  being  actively  discussed. 
Bond  financing  is  not  yet  reaching  the 
volume  to  be  anticipated  on  the  basis 
of  previous  low  money  rate  periods. 
Last  month,  in  fact,  its  volume  was 
exceeded  by  the  total  of  stock  financing. 
On  the  other  hand,  a  big  program  of 
new  bond  financing  is  now  being  set 
up  by  the  bankers  for  tbe  balance  of  the 
year.  The  utilities  figure  prominently 
in  these  plans. 

Activity  in  the  bond  market  of  late 
has  been  confined  almost  entirely  to 
highest  grade  bonds.  Second  grade 
issues  have  jiot  shared  in  the  market 
advance  to  any  extent,  and  in  fact  some 
issues  have  lost  ground.  Bond  financing 
does  not.  therefore,  commend  itself  at 
the  moment  to  the  type  of  company 
whose  bonds  would  be  classified  lower 
than  high  grade.  Generally  reduced 
earnings  resulting  from  the  recession  in 
business  makes  it  still  more  difficult, 
especially  for  smaller  industrial  con¬ 
cerns,  to  sell  their  bonds  at  an  attractive 
price,  h'urthermore,  it  seems  probable 
that  the  public  demand  for  stocks  which 
was  so  greatly  enhanced  during  the  last 
bull  market  has  been  merely  interrupted 
rather  than  discontinued. 

Large  program  in  prospect 

As  already  stated,  however,  a  large 
list  of  new  bond  issues  is  being  shaped 
for  the  coming  months.  In  the  utility 
field  it  is  understood  that  Alabama 
Power  Company,  Georgia  Power  Com¬ 
pany.  lowa-Nebraska  Light  &  Power 
Company,  Pennsylvania  Power  &  Light 
Company  and  State  Line  Generating 


C'ompany  have  issues  in  prospect  which 
will  reach  a  combined  total  well  in  e.x- 
cess  of  $100,000,000,  The  specific  issues 
referred  to  in  press  comment  as  being 
in  prospect  are  a  $15,000,000  issue  of  the 
Alabama  Power  Company  first  4^s  of 
1967,  an  issue  of  Georgia  Power  Com¬ 
pany  first  5s  of  1967,  a  $10,000,000  issue 
of  lowa-Nebraska  Light  &  Power  Com¬ 
pany  first  5s,  an  issue  of  $50,000,000 
I’ennsylvania  Power  &  Light  Company 
first  44s  of  1960,  an  issue  of  State  Line 
Generating  Company  first  44s,  totaling 
$17,000,000,  and  an  issue  of  5^  per 
cent  debentures  of  the  same  company 
amounting  to  $8,000,000. 


New  Holding  Company 
Organized 

The  Power,  Light  &  Service  Com- 
I’.x.VY  has  been  incorporated  in  Delaware 
as  a  public  utility  holding  company  with 
an  authorized  capital  of  debentures 
totaling  $25,000,000,  preferred  stock 
numbering  200,000  shares  and  1,000,000 
shares  of  common  stock.  As  an  initial 
step  in  the  formation  of  the  company, 
the  American  Service  Company  has 
been  acquired  by  the  group,  which 
already  owns  the  Western  Power,  Light 
&  Telephone  Company.  Nathan  L. 
Jones  of  Salina,  Kan.,  who  is  president 
of  both  the  Western  Power  and  of  the 
American  Service,  will  be  president  and 
general  manager  of  the  new  company. 
Other  officers  are  Hamilton  Allport,  D. 
G.  Wagner  and  Arthur  L.  Mullergren, 
vice-presidents;  Shirley  Stewart,  secre¬ 
tary:  M.  K.  Kennedy,  treasurer;  P.  W. 
Fisher  and  P.  D.  .Stokes,  assistant 


treasurers,  and  P.  D.  Stokes,  assistant 
secretary. 

The  Western  '  Power,  Light  & 
Telephone  Company  owns  properties 
operating  in  Missouri,  Kansas,  Okla¬ 
homa,  Texas,  Iowa,  Nebraska  and  Colo¬ 
rado.  The  American  Service  Company 
has  properties  in  Texas,  Louisiana,  Ala¬ 
bama,  Kansas,  Iowa,  Missouri,  Ten¬ 
nessee,  Georgia,  North  Carolina,  Okla¬ 
homa  and  West  Virginia. 


Earnings  Statements  Show 
Effects  of  Depression 

The  Air- Way  Electric  Appliance 
Corporation,  Toledo,  Ohio,  earned  net 
profits  of  $511,173  in  the  first  six 
months  of  this  year  after  depreciation, 
taxes  and  other  charges,  equal  after  de¬ 
ferred  dividends  to  $1.10  a  share  on  the 
400,000  shares  of  common  stock  out¬ 
standing.  This  compares  with  a  net  of 
$889,903,  or  $2.05  a  share,  in  the  corre¬ 
sponding  period  of  1929. 

.Apex  Electrical  Manufacturing  Com¬ 
pany  reports  for  six  months  ended  June 
30  net  profit  of  $163,269  after  charges, 
depreciation  and  federal  taxes,  equiva¬ 
lent.  after  allowing  for  dividends  on 
9.600  shares  of  7  per  cent  preferred 
stock,  to  $1.47  a  share  on  87.680  no-par 
shares  of  common  stock.  This  com¬ 
pares  with  $122,176,  or  $1.01  a  common 
share,  on  above  share  basis,  in  first 
half  of  1929. 

Weston  Electrical  Instrument  Cor¬ 
poration  reports  for  six  months  ended 
June  30  net  profit  of  $448,884  after 
depreciation,  federal  taxes,  etc.,  equiva¬ 
lent,  under  the  participating  provisions 
of  the  shares,  to  $2.65  a  share  on  50,000 
no-par  shares  of  class  A  stock  and  $2.15 
a  share  on  146,600  shares  of  no- par 
common  stock.  This  compares  with 
$461,922,  or  $2.49  a  share,  on  65,000 
shares  of  class  A  and  $1.99  a  share  on 
150,000  shares  of  common  stock  in  first 
half  of  1929. 
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CURRENT  EARNINGS  REPORTS  OF  ELECTRIC  LIGHT  AND  POWER  COMPANIES 


Per  Operating 
Cent  Ratio 
Increase  1930  1929 


Alabama  Power* 

(Year  ended  July  31) 

Gross  earnings .  $18,111,074  $17,959,822 


Net  earnings .  10,469,433  11,365,296  —  7.9 

•American  Commonwealths 
Power  &  affiliated  Cos. 

(A' ear  ended  Jtil.v  31) 

Gross  earnings .  20,606.819  27,444,259 

Net  earnings .  8,621,508  12,693,295 

V^sociated  Gas  A  Electric 
(A’ ear  ended  .l\ily  31) 

Gross  earnings .  108,050,904  65,784,842 

Net  earnings .  53,670,010  30,324,546 

Commonwealth  A  Southern 
(Year  ended  July  31) 

Gross  earnings .  146,219,204  144,328,164 

Net  earnings .  74,520,524  73,654,367 

Consumers  Power 
(A'ear  ended  July  31) 

Gross  earnings .  33,134,787  32,690,219 

Net  earnings .  17,431,483  16,547,455 

*1929  ^ures  include  pro|K‘rtiea  sold  Alay  1,  1929. 


20,606.819  27,444,259  —24.8 
8,621,508  12.693,295  —32.2 


Operating 

Ratio 


Kansas  City  Power  A  Light 
(Year  ended  July  31) 

Gross  earnings . 

Net  earnings . 

National  Power  A  Light 
Subsidiary  Cos. 

(Year  ended  June*  30) 

Gross  earnings . 

Net  earnings . 

Nevada-Califomia  Electric 
A  subs. 

(Year  ended  July  31) 

Gross  earnings . 

Net  earnings . 

Southern  California  Edison 
(Year  ended  July  31) 

Gross  earnings . 

Net  earnings . 

Tennessee  Electric  Power 
(Year  ended  July  31) 

Gross  earnings . 

Net  earnings . 


1930  ■; 

"  1929 

Increase 

1930 

1929 

14,664,415 

14,301,337 

2.5 

50 

51 

7,437,103 

7,024,494 

5.9 

81,130,40! 

80,560,029 

0.7 

55 

55 

36,505,393 

35,979,816 

1.5 

5,624,920 

5,563,998 

1.1 

49 

47 

2.855,513 

2,960,400 

—  3.5 

40,997.872 

37,787,551 

8.0 

33 

34 

27,295,991 

24,811,418 

10.0 

15,328,654 

14,034,053 

9.2 

51 

51 

7,483,817 

6,879,638 

8.8 
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Portland  Utility  Makes 
$40,000,000  Offering 

Portland  Gkxkral  Ei.ki  tku'  Com- 
I'ANY,  the  orjjanization  of  which  was 
previously  announced  in  the  Electrical 
W  orld,  lias  issued  first  and  refunding 
ninrtgage  gold  bonds  to  the  amount  of 
$4( ),()()(), 000  at  934  and  interest,  yielding 
4.90  per  cent.  These  30-year  4V  per 
cent  bonds,  upon  redemption  of  out¬ 
standing  bonds  to  he  called  or  prior  dis¬ 
charge  of  mortgages  securing  the  same, 
will  he  secured  by  a  direct  first  mort¬ 
gage  on  the  major  portion  of  the  fixed 
properties  to  he  owned  by  the  comiiany 
and  will  he  further  secured  by  a  direct 
mortgage  on  the  remainder  of  its  fixed 
properties,  subject  only  to  $6,813,000  of 
underlying  bonds.  Proceeds  will  he 
used  to  retire  approximately  $J0.000.- 
000  principal  amount  of  5.  5\.  6  and  7\ 
per  cent  mortgage  debt  now  outstanding 
against  the  properties  to  he  owned  by 
the  ciiinpany.  to  refund  advances  for  the 
installation  of  additional  generating  ca- 
pacity.  to  provide  the  company  with 
working  capital. 

T 

Roumanian  Plants 
Comprise  254,395  Kw. 

.A  SUMMARY  OK  DA'I  A  CONTAINED  ill  the 
compilation  published  in  Sihiu  by  the 
I'dectric  Power  Plant  Association  of 
Roumania.  under  the  title  “Statistics  of 
Konmaiiian  IClectric  Power  Plants.” 
gives  the  following  totals  for  the  year 
1929: 

rultlic  l  tilit.v  i‘luiitH 


Xninl»*T  of  plioits .  I.’m 

XnmlHT  of  I'onuuniiit  ios  s)'r\  oil.  2ti7 

Ccnorator  rat  inn,  kw . 

I’rimr  movoi's.  lip .  LNU.lKti 

Hi.s.l.  hp . 

Hydro,  lip .  tl.44t> 

IdKhtiiiK  nistoMifi's  .  ’JSS.S?!! 

Connoi'liMl  motor  load,  kw .  tiO.Sfi'l 

<  >at|nit.  kw.-lir . 2S.’i,0‘.’l,2»it; 

LidlitiiiK  \oliafji-.  prodominaid  .  .  220 

I ■  ri'iiiioni’ifs.  larKfl.v  r>0  ryi’les  lint 
also  milch  42  ryeles. 

liiduNtriul  l*lun(s 

Ximihcr  of  plants .  IS 

ilcncrator  rating,  kw .  si.TI"' 

Output,  kw.-lir . 2(l7,tV.iri,  101 


'I'he  largest  public  utility  plant  is  one 
nf  34.600  kw..  at  Ihicharest.  I'lie  larg¬ 
est  private  jilant.  of  23,000  kw..  appears 
to  he  Used  in  connection  with  the  nitro¬ 
gen  industry;  its  annual  use-factor, 
however,  is  only  36  per  cent. 


In  the  publication  mentioned,  the  data 
for  individual  estahlishmeiits  are  re¬ 
ported  in  unusual  detail :  to  the  extent 
of  82  items  for  each  one.  The  column 
headings  are  in  five  languages,  one  of 
them  English,  so  that  the  American 
reader  w  hose  knowledge  of  Roumania  is 
not  entirely  fluent  need  anticipate  no 
embarrassment.  The  price.  350  lei.  may 
suggest  the  need  of  storing  the  volume 
in  a  vault  when  not  in  use:  this  diffi¬ 
culty.  too,  disappears  after  looking  uj) 
the  current  rate  of  exchange,  for  the 
American  ecpiivalent  is  about  $2.10. 

T 

Power  Securities  Extends 
Stock  Exchange  Period 

ITiE  Ti.ME  WITHIN  WHICH  secoiul  pre¬ 
ferred  stock  and  common  stock  of 
Power  Securities  Corporation  may  be 
deposited  for  proposed  e.xchange  for  $6 
preferred  stiKk  of  Electric  Power  & 
Light  Corporation,  under  the  respective 
plans  and  agreements  entered  into  with 
Xanticoke  .Securities  Corporation  and 
.Schuylkill  .Securities  Corporation  by 
certain  holders  of  such  second  preferred 
stiK'k  and  common  stock,  has  been  ex¬ 
tended  from  the  close  of  business  on 
■August  .3(1.  1930.  to  the  closie  of  busi¬ 
ness  on  .September  30.  1930.  These  ex¬ 
tensions  have  been  made  at  the  reipiest 
of  various  hohlers  of  stock  of  I’ower 
.Securities  Corporation  who  have  been 
unable  to  «leposit  their  stock  within  the 
time  originally  fixed. 

▼ 

August  Issues 

Total  Only  $22,446,334 

Xkw  okkkrinc.s  ok  ELECTRIC  light  and 
power  securities  amounted  to  only 
$22.446..334  in  the  month  of  .\ugusl. 
the  smallest  total  on  record  since  July. 
1928.  with  the  exception  of  last  Xovem- 
ber,  when  the  utility  comjtanies  did  not 
enter  the  market  at  all  for  funds.  Au¬ 
gust  is  always  a  dull  month.  T.ast  year, 
when  monthly  totals  ranged  from  $65.- 
('(•O.OOO  to  $175,(X)0.066,  .August  showed 
a  total  of  only  $31 ,660 .(100.  .And  aside 
from  seasonal  considerations  new  fi¬ 
nancing  at  present  is  on  a  substantially 
reduced  scale.  Only  four  companies 
took  part  in  the  financing  last  month 


and  not  a  single  offering  reached  $10.- 
000,000.  The  average  yield  amounted 
to  5.40  per  cent. 

T 

NEAVS  BRIEFS 

Operating  subsidiaries  of  the  Central 
Public  Service  ("orporation  sold  cus¬ 
tomers  in  their  territories  merchandise 
and  ajipliances  valued  at  $2.476,*442  in 
the  first  .seven  months  of  1030.  'Phese 
.sales,  which  are  net  after  deduction  of 
.ill  returns  and  allowances,  represent  an 
increase  of  9.9  per  cent  over  the  total 
of  $2,252,180  in  the  similar  periinl  of 
192<). 

Board  of  directors  of  the  Middle  AA’est 
Ctilities  Company  has  voted  to  extend 
the  period  during  which  the  outstand¬ 
ing  common  stock  purchase  warrants, 
series  .A,  1930,  and  common  stix'k  pur¬ 
chase  warrants,  series  13.  1931,  may  he 
exercised.  Series  .A  warrants,  which 
entitle  the  holder  to  purchase  common 
stock  of  the  comjiany  at  $40  per  share 
until  December  .31.  19.30,  may  now  Ik* 
exercised' until  December  31,  19.31,  at 
which  time  they  will  become  void  and 
of  no  effect.  Series  B  warrants,  whicb 
entitle  the  holder  to  purchase  common 
stiK'k  of  the  company  at  $45  per  share 
from  January  1.  19.31,  to -December  .31, 
19.31.  may  now  be  exercised  from  Jan¬ 
uary  1.  19.31,  until  Decemlier  .31.  19.32. 
at  which  time  they  will  become  void. 

• 

Coast  Counties  Gas  &  Electric  Com¬ 
pany  has  called  for  redemption  all  of  its 
outstanding  first  mortg.'ige  5  per  cent 
bonds  due  August  1,  1946,  at  1073  and 
interest. 

T 

Foshay  Bond  Interest 

'PlIK  KAYMENT  OK  INTEREST  on  bonds  of 
Public  Ctilities  Consolidated  C  orpora¬ 
tion,  a  W.  B.  Foshay  projK’rty  now  in 
receivership,  has  been  authorized  by 
Pedcral  Judge  Josejih  W.  Molyneaux. 

Application  was  made  by  tbe  receiver, 
Joseph  Chapman.  Payments  will  amount 
to  $20^>.20.3  on  the  first  and  junior  mort¬ 
gage  bonds  due  .September  1  and  $57,797 
semi-annual  interest  October  1  on  the 
first  mortgage  bonds. 


New  Security  Issues  of  Electric  Service  Companies  in  August 


Peril  k1 

Interest 

Per  Cent 

Name  of  Company 

Amount 

(Years) 

Cla.'i.s  PurjKise 

Rate 

I^ioe 

Yield 

F.:i.«tprn  New  .Tersev  Power  Co.. .  . 

$3,140,000 

29 

First  morteage  gold  bonds  To  reimburse  the  company,  in  part,  for  nddi- 

tions,  extensions  and  improvements  to  its 

properties...  . 

5 

100 

5 

IniliaiiapoliK  Power  &  Linlit  Co. 

8,000.000 

27 

First  mortgage  gold  bonds. 

series  .\ . .  .  . .  To  reimburse  the  eompanv  for  capital  hereto- 

fore  expended,  to  pay  for  the  cost  of  the 

power  plant  now  under  construction  and  for 

other  corporate  purposes . 

5 

100 

5 

Cdiiiiiiouwealtli  &  .Soutliern  Corp. 

9,956,334 

I’referred  stock.  .  . 

6 

lOOi 

5.95 

United  Ohio  Utilities  Co  . .  . 

1,350,000 

Prior  preferred  stock . . 

6 

98} 

6.09 

Total . 

22.446,334 

Itights..  . 

Total  amount  aetnall.x-  r.*aliite<l 

22.475,865 

Total  financing  for  .\ugu.st . 22,475,865 
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Business  News  and  Markets 


S  I'EEL  production  presents  one  of  the  few  favorable  news  items 
Of  the  week.  Ingot  output  r6se  for  the  third  consecutive 
week.  Building  contracts  also  rose  slightly  and  industrial 
[)roduction  shows  a  slight  upward  trend. 

- TiIK  COPPKK  M.\KKET  lOXTI.M'ES  UNS-ATISEACTORY  with  a 

tendency  toward  continued  price  weakness. 

▼ 


Sale  of  Appliances 
Up  8.8  per  Cent 

Sales  ok  ele(Tkical  applia.nces  for 
the  first  half  year  were  greater  than  in 
the  same  period  last  year  despite  the 
general  business  depression. 

Reports  of  the  principal  electric  light 
and  power  companies  to  Electrical 
Merchomiisin^  indicate  gains  made  in 
the  entire  appliance  field.  These  reveal 
a  total  sales  increase  of  8.8  per  cent 
over  the  same  period  in  1929.  The 
utility  companies  do  about  one-third  of 
the  total  appliance  business. 

In  view  of  general  conditions,  the 
fact  that  chief  gains  were  made  by  the 
more  e.xpcnsive  appliances  is  somewhat 
of  a  surprise.  The  smaller  appliances 
do  not  hold  up  so  well.  Refrigerators 
showed  a  6  per  cent  increase;  ranges. 
45  per  cent.  Growing  popularity  of 
the  ironer  is  indicated  by  a  34  per 
cent  increase,  and  washers  10  per  cent. 
\  acuum  cleaners  alone,  of  the  major 
appliances,  showed  a  falling  ofif  of  4 
per  cent. 

▼ 

Supervisory  Control  and 
Equipment  Orders  Let 

The  steadily  increasing  trend  to 
sujiervisory  control  for  centralized  re¬ 
mote  control  of  electrical  power  appa¬ 
ratus  is  reflected  by  two  large  orders 
recently  received  by  the  Westinghouse 
Rlectric  &  Manufacturing  Company  for 
“N'isicode”  tyj^e  supervisory  control 
e«|uipmcnt.  These  orders  cover  a  total 
of  25  “V'isicode"  equipments,  five  having 
been  purchased  by  the  Long  Island 
Railroad  Company  and  20  by  the  Read¬ 
ing  ('ompany.  In  addition,  both  of 
these  orders  include  the  switchboards 
for  the  main  stations  involved. 

The  “Visicode”  provides  a  means  for 
remotely  controlling  and  supervising  a 
large  variety  of  power  apparatus.  It 
is  outstanding  in  that  it  provides  re¬ 
mote  control  with  continuous  individual 


V  ▼ 

visual  lamp  indications  for  each  piece 
of  remotely  controlled  ajiparatus,  and 
all  over  only  two  telephone  type  line 
wires.  Where  a  number  of  the  stations 
are  in  the  same  general  direction  from 
the  dispatching  point,  such  as  on  the 
orders  just  secured,  these  stations  are 
arranged  to  operate  over  the  same  pair 
of  line  wires. 

V 


IN  EACH  central-station  office,  or 
assigned  to  a  group  of  central-station 
offices,  there  should  be  maintained  a 
trained  illuminating  engineer  to  give 
expert  advice  on  better  lighting.  Among 
the  duties  of  this  illuminating  engineer 
should  be  frequent  addresses  to  women’s 
clubs,  home  economics  organizations 
and  schools  and  gatherings  of  one  kind 
and  another.  In  this  manner  the  pre¬ 
cepts  of  good  home  lighting  should 
reach  several  thousand  people  annually, 
and  the  lessons  which  they  learn  will  in 
each  case  be  transmitted  to.  an  ever- 
widening  circle  of  family  and  friends. 
From  these  talks,  from  these  contacts, 
and  from  the  publicity  naturally  created 
through  such  gatherings,  there  comes 
about  an  inevitable  lighting  conscious¬ 
ness  in  a  community  which  can  hardly 
be  created  by  any  other  method. 

It  is  my  personal  observation  that 
display  facilities  of  the  average  central- 
station  offices  are  utilized  to  but  20  per 
cent  of  what  should  be  full  efficiency. 


*From  an  address  before  Camp  Co-oper¬ 
ation  X,  under  the  auspices  of  the  League 
Council  and  the  Society  for  Electrical 
Development,  Inc. 


The  Reading  Company  order  covers 
equipment  for  the  initial  railway  elec¬ 
trification  of  its  Philadelphia  suburban 
area.  Seven  power  substations  and 
fourteen  intermediate  stations  in  this 
area,  which  will  supply  current  to  the 
electrified  zone  of  the  railroad,  will  be 
entirely  unattended  and  will  be  operated 
from  a  central  point  located  in  the  load 
dispatcher’s  office  at  Wayne  Junction, 
by  means  of  the  ’A’isicode”  type  of 
supervisory  control. 

The  Long  Island  Railroad  Comiiany 
order  covers  "Visicode”  type  of  super¬ 
visory  control  for  five  substations. 
Four  of  these  stations  will  contain 
mercury-arc  rectifiers,  which  will  be 
controlled  by  means  of  automatic 
.switching  equipment  included  on  this 
same  order. 

T  ▼ 


Virtually  all  central-station  offices  are 
on  main  streets  or  important  highways. 
Too  many  of  them  are  conspicuous  by 
the  absence  of  appealing  merchandise 
in  their  windows  and  in  their  office 
room.  I  submit  that  this  main-street 
space  should  display  samples  of  better 
lighting  eiiuipment  and  that  these 
samples  should  be  kept  lighted  at  night 
for  as  long  a  time  as  people  generally 
pass  those  windows.  It  stands  to  rea¬ 
son  that  the  consumers  who  come  to 
pay  their  bills  are.  in  those  moments 
in  which  they  are  in  the  central-staticni 
office,  thinking  of  lighting  and  thinking 
of  the  uses  to  which  their  electrical 
energy  can  be  put.  There  is  no  time 
more  opportune  to  show  them  the  late^-t 
dev'elopments  of  the  electrical  industry. 

Almost  every  central  station  has  a 
newspaper  advertising  budget.  W’ithout 
attempting  to  pose  as  an  advertising 
expert,  it  is  my  opinion  that  much  of 
this  space  is  filled  merely  because  the 
contract  to  fill  it  is  in  the  newspaper’' 
office.  It  is  also  my  observation  that 
too  many  central-station  men  believe 
that  advertising  in  itself  can  generate 
that  mysterious  but  powerful  element 
called  "good  will.’’  I  venture  to  differ. 


Some  Suggestions 
for  Selling  Home  Lighting* 

By  J.  H.  BLITZER 

I’icc-President  Lightolier  Company 
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proximately  $18,(XM)  and  represents  the 
largest  order  yet  placed  by  the  Madison 
Gas  &  Electric  Company  for  a.-c.  net¬ 
work  protectors.  The  previous  network 
protectors  purchased  by  this  customer 
were  used  as  more  or  less  of  an  exi)eri- 
mental  installation.  Since  the  low 
voltage  a.-c.  network  system  has  proved 
itself,  preparations  are  being  made  for 
expansion,  as  evidenced  by  this  order. 


Gentlemen,  you  can  talk  about  good  will 
till  the  cows  come  home.  It  is  an  in¬ 
tangible,  vague,  indefinite  and  worthless 
thing  unless  you  have  done  something 
to  deserve  it.  Good  will  is  appreciation 
for  services  rendered — or  it  is  nothing. 

Newspaper  advertising  can  certainly  of  the  New  York  office, 
help  render  that  service  by  informing 

the  readers  of  the  newspaper  that  in  • 

good  lighting  they  enjoy  the  worjd’s  The  Electric  Machinery  Manufactur- 
inost  economical  lu.xury  and  by  showing  ing  Company,  Minneapolis,  Minn.,  of 
consumers  how  to  take  greater  advan-  which  C.  F.  Henderson,  Call  Building, 
tage  of  the  decorative,  comfort-building  San  Francisco,  Calif.,  is  district  repre- 
and  health-promoting  aspects  of  sound  sentative.  recently  sold  to  the  Shell 
lighting.  Chemical  Company,  a  subsidiary  of  the 

Shell  Oil  Company  of  San  Francisco, 
Publicity  through  direct  mail  the  motors  and  control  equipment  for 

There’s  another  avenue  for  publicity 
and  for  education  in  which  most  central 
stations  are  conspicuous  by  their  lost 
opportunities  rather  than  their  effective 
efforts — and  I  refer,  of  course,  to  the 
use  of  direct  mail,  such  as  envelope  in¬ 
closures,  booklets,  folders  and  similar 
materials,  I  believe  it  is  true  that  prac¬ 
tically  all  central  stations  now  do  at 
least  some  of  this  work,  but  I  submit 
that  no  type  of  business  in  this  country 
is  so  favorably  situated  to  do  a  great 
deal  more  direct  mail  advertising  on  an 
economical  basis.  For  one  thing,  cen¬ 
tral  stations  have  a  perfect  mailing  list — 

their  customers — and  for  another  thing  has  ordered  thirteen  1,200-amp. 
they  have  twelve  regular  mailings  in  work  protectors  from  the  Westing 
the  course  of  each  year,  when  they  send  Electric  &  Manufacturing  Coir 
out  their  monthly  bills,  so  that  twelve  Nine  of  them  are  of  the  subme 
times  annually  there  is  room  to  bring  type  and  the  other  four  of  the 
some  important  message  before  their  type, 
customers  without  even  additional  post¬ 
age  expense.  .At  least  two  or  three 
times  during  the  year  the  inclosure  or 
the  folder  or  the  booklet  should  be  a 
well-prepared  message  on  home  lighting, 
either  featuring  a  display  of  especially 
stylish  goods  in  the  showrooms  of  the 
central  station  or  discussing  ideal  illu¬ 
mination  for  some  single  room  in  the 
house,  such  as  the  living  room  or  the 
nursery  or  even  the  basement. 

While  there  should  be  a  consistent 
program  running  through  all  the  months 
of  the  year  on  home  lighting,  it  is  also 
advisable  for  sound  merchandising  rea¬ 
sons  to  select  the  most  favorable  period 
for  an  especial  drive  and  for  additional 
emphasis.  In  the  case  of  home  lighting 


TRADE  BRIEFS 


Murray  Iron  Works  Company,  Bur¬ 
lington,  Iowa,  manufacturer  of  steam 
turbines,  engines  and  boilers,  has  ap¬ 
pointed  two  new  agencies :  Wm.  Stairs, 
Son  &  Morrow,  Ltd.,  Halifax,  N,  S., 
and  Mathews  &  Company,  734  Brook- 
haven  Drive,  Orlando,  Fla. 


Network  Protector  Order 


BUILDING  GIANT  POWER  UNIT  FOR  DNEIPER  RIVER 


The  big  thrust-bearing  bracket  of  an  84,000-hp.  water-driven  unit  under 
construction  at  the  Schenectady,  .V.  V..  works  of  the  General  Electric 
Company  for  the  Dneiper  River  power  station  in  Russia. 
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Market  Conditions 

Definite  signs  of  improved  buying  by  industrial  concerns  are 
noted  in  the  Eastern  district  this  week.  Utility  business  is  still 
at  a  low  ebb.  Elsewhere  volume  is  still  below  that  of  last  year. 
Early  August  gains  in  the  i^acitic  area  were  not  sustained,  although 
the  outlook  for  fall  business  is  gocnl. 

T  T 


PACIFIC  COAST 

— Failin(;  to  hold  its  early  August 
gains,  business  relapsed  again  and 
careful  obser'i'ers  failed  to  see  any 
immediate  encouragement.  Rail¬ 
road  buying  is  limited  to  actual 
maintena)i}  e.Jnstallation  crews  lioi’- 
iifg  had  little'  xvork  for  six  months 
past,  and  expecting  none  until  1931. 
The  oitf.'daiiding  railroad  order 
covers  a  carload  of  dry  batteries. 

— Power  company  i>i'R(  ii.xsing  shoxvs 
a  normal  demaifd  for  distributing 
transformers,  a  better  call  for 
iiiAers,  blit  no  spectacular  sales  or 
prospects.  Motor  .sales  are  poor 
because  industrials  are  buying  from 
hand  to  mouth. 

The  only  special  machinery  sale  re¬ 
ported  this  past  week  amounted  to 
.S5,000  and  covers  the  conversion  to 
•taiKlardized  e(jui|)inent  of  battery  loco¬ 
motives  for  .San  h'rancisco’s  Hetch- 
Iletchy  project,  (.'ontractors  find  a  fair 
amount  of  minor  construction  and  re¬ 
lighting.  riie  miniature  golf  craze  is 
moving  indoors,  where  higher  rent  and 
furnishing  charges  are  cutting  the  light¬ 
ing  e.xpenditure.  Portland  continues  to 
lead  San  Francisco.  .Seattle,  and  Los 
.\ngeles.  respectively,  in  smallness  of 
<lecrease  of  electrical  business  in  Id.^O 
over  192‘),  the  rate  ranging  from  minus 
1  per  cent  for  Portland  to  minus  1.^ 
I)er  cent  for  Los  Angeles.  The  power 
bond  proposal  providing  for  San  Fran¬ 
cisco’s  purchase  at  an  eventual  price  of 
$85.(K)0.0()0  of  the  private  companies 
serving  her  was  beaten  by  a  3  to  1  vote. 
Government  buying  is  a  bright  s])ot  in 
coast  electrical  business,  covering  such 
items  as  2..^(K)  small  portable  lamps  for 
Mare  Island.  110  electric  refrigerators 
for  .San  Diego,  new  barrack>  and  build¬ 
ings  for  Fort  Mason.  Veterans'  Hos¬ 
pital  at  Palo  .\lt<L  Letterman  Hospital 
and  Marchfield.  a  $600,(K)0  submarine 
base  for  Mare  Island,  and  a  .L'i-standard 
$5.(X)0  lighting  job  for  Fort  Mason  in 
.San  Francisco.  The  outstanding  in- 
(juirv  of  the  week  covers  approximate! v 
/O.OiW)  ft.  of  750.000-circ.mil.  11.000- 
vt»lt  triplex  sector  cable. 

In  the  Puget  Sound  district  and 
northwest.  350  luml)er  mills,  continuing 
on  the  low-production  schedule  followed 
since  May.  operated  last  week  at  40.7 


T 

per  cent  of  capacity  and  buying  of  mo¬ 
tors  and  electrical  apparatus  from  this 
source  is  practically  at  a  standstill. 
Sales  reported  included  a  carload 
of  Moloney  distribution  transformers 
ranging  from  5  to  200  kva.  to  Rainier 
•National  Park,  twenty  motors  from  25 
hp.  down  to  dealers,  eighteen  machines 
from  50  hp.  down  to  irrigation  and 
mi.scellaneous  sources,  one  135-kva.  al¬ 
ternator  to  a  power  company  and  one 
small  motor-generator  .set  to  an  indus¬ 
trial  plant.  City  of  .Seattle  is  taking 
bids  until  .September  12  for  three  60- 
kw.  e.xciters  and  re.gulators  costing 
about  $17,000  and  city  of  Spokane  for 
a  500-hp.  pumping  unit  and  a  2.700-gal. 
pump  costing  about  $12,000.  Pacific 
Coast  Paper  .Mills.  Belliugham.  are 
planning  a  $.5(K).000  addition  to  exist¬ 
ing  plant :  Howard  Mat  irrigation  dis¬ 
trict  at  Chelan  is  making  plans  for  .a 
$300,000  project;  Kellogg.  Idaho,  plans 
"treet  lighting  f<»r  business  district,  and 
federal  power  commissi(jn  has  author¬ 
ized  construction  of  .a  283.0(K)-hp. 
hydro-electric  i»roject  on  Klamath 
River  in  Oregon  by  California-Oregon 
Power  Company. 

CONSTKl  t'TlOX  PROJKCTS 

Southern  California  Edison  Company. 
Los  .\ngelcs,  Calif.,  will  build  a  powc 
substation.  Los  .\ngcles.  Santa  Cruz  and 
(dendale.  Calif.,  plan  ornamental  lighting 
systems.  California-Oregon  Power  Com¬ 
pany.  Medford.  Ore.,  has  permit  for  a 
bj'dro-electric  power  plant  on  Klamath 
River.  Ore.,  to  cost  $5.00(),(K)0.  Puget 
.Sound  Power  &  Light  Company.  Seattle. 
Wash.,  plans  jxower  substation  at  Rellin.g- 
bam.  Wash.  Portland  Canal  Power  Com¬ 
pany.  Seattle.  Wash.,  plans  hydro-electric 
IKiwer  plant  near  Hvder.  .Maska.  to  cost 
$.1,000,000. 

❖ 

SOUTHEAST 

— The  vou’mk  ok  orders  placed  in 
the  Southeast  for  the  past  xeeek 
xeere  considerably  beloxe  the  ax'cr- 
age  for  prex'ioiis  xeeeks. 

One  .Alabama  mill  is  reported  to 
have  placed  orders  for  approximatelv 
$10.f)00  in  construction  material  and  one 
Georgia  mill  announces  it  will  com¬ 
pletely  revamp  its  plant,  but  no  report 
has  as  yet  been  made  of  any  orders 
being  placed.  .A  sale  of  35  distribu¬ 
tion  transformers  was  reported  in 


Alabama.  .A  Southeastern  utility  pur¬ 
chased  switches  to  the  amount  of  $1,150. 
poles  to  the  amount  of  $1,200.  trans¬ 
formers  to  the  amount  of  $3,150.  cop¬ 
per  wire  to  the  amount  of  $7,000. 
meters  to  the  amount  of  $2,000  and  mis¬ 
cellaneous  materials  to  the  amount  of 
$950. 

rO.N.STKl  CTION  I*KO.|K(  TS 

I^ureau  of  .Supplies  and  Accounts,  Navy 
Department.  Washington.  D.  C..  will  re¬ 
ceive  bids  until  SeptemlxT  9  for  one 
motor-driven  air  compressor  at  Hampton 
Roads.  \'a.  ( Schedtile  4010).  Island  Im¬ 
provement  .Association.  Wheeling.  W.  Va.. 
will  receive  bids  until  September  15  for 
an  ornamental  lighting  sy.stem.  Memphis 
Power  &  Light  Company.  Memphis.  Tenn.. 
plans  power  plant  to  cost  over  $1,000,000. 
Georgia  Power  Company,  Atlanta.  Ga.. 
plans  e.xtensions  in  transmission  lines  to 
Woodbine,  White  Oak  and  vicinity. 
Tampa  Shipbuilding  &  Engineering  Com¬ 
pany.  Tampa,  Fla.,  plans  an  expansion  pro¬ 
gram  to  cost  over  $200,000. 

❖ 

MIDDLE  WEST 

— The  .slight  .\cckler.\tion  in  gen¬ 
eral  business  ob.serx’ed  last  xt'eek 
contimfed  this  xveek  in  the  Middle 
West  .section.  IfliJIe  considerable 
spottiiPess  still  e.vi.st.s,  indications  of 
improx'ing  biisine.s.s  conditions  are 
noticeable. 

Increased  production  in  the  steel  in¬ 
dustry  is  looked  u|)on  as  an  extremely 
favorable  indication.  Increased  em- 
|)loyment,  car  loadings  and  atitomotive 
production  are  others,  while  retail  trade 
has  made  some  recovery.  More  cimi 
st ruction  is  being  started  aiul  industrial 
activity  is  im|)roving.  I'he  varioti- 
utility  companies  are  preparing  for  a 
normal  fall  business  and  plans  for  ex¬ 
pansion,  curtailed  for  some  months,  are 
being  put  into  work.  The  demand  for 
apparatus  has  been  somewhat  light,  al¬ 
though  maintenance  purchases  are  in¬ 
creasing. 

Jobbers’  sales  have  improved  a  trifle. 

,  While  railroad  business  is  somewhat 
light,  increased  industrial  activity  is 
being  reflected  in  a  larger  volume  of 
sales.  Considerable  btisiness  is  coming 
in  from  the  coal  mining  section  in 
southern  Illinois.  I  here  has  been  a  fair 
demand  for  nuist  appliances,  while  an 
increased  demand  is  noted  for  electric 
washing  machines. 

rONSTKl  (  TION  rKO.IK('TS 

Madison,  Wis..  plans  call  for  bids  in 
October  for  an  ornamental  lighting  sys¬ 
tem.  American  P.lack  firanite  Company. 
Mellen,  Wis.,  plans  extensions  and  ini- 
lirovements  in  cpiarry  to  cost  about  $100.- 
0(K).  Public  .Service  Company  of  Northern 
Illinois,  Chicago,  HI.,  will  build  an  ecpiip- 
ment  storage  and  distributing  plant  at 
Glencoe.  Ill.,  to  cost  $3.50.000.  Illinois 
Steel  Company.  Chicago.  Ill.,  has  filed 
plans  for  a  mill  unit  to  cost  $1.. 500.000. 
Detroit  Yacht  Harbor,  Inc.,  Detroit.  Midi-. 
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plans  boat  harbor  buildings  and  repair 
plant  to  cost  over  $1,000,CKX).  Terminal 
Warehouse  Company,  Pontiac,  Mich.,  plans 
plant  to  cost  $350,000.  State  Department 
of  Public  Welfare,  Columbus,  Ohio,  will 
take  bids  for  a  power  plant  at  Cincin¬ 
nati,  Ohio,  to  cost  $240,000.  Republic 
Steel  Corporation.  Warren,  Ohio,  will 
build  an  addition  to  cost  $1,500,000.  John 
Carroll  University,  Cleveland,  Ohio,  plans 
power  plant  to  cost  $60,000.  Board  of 
Park  Commissioners,  Minneapolis,  Minn., 
plans  equipment  storage  and  distributing 
plant  to  cost  $100,000.  Southern  Nebraska 
Power  Company,  Abilene,  Kan.,  plans 
power  plant  at  Clay  Center,  Neb. 

❖ 

EASTERN 

— Tndu.strial  account  shows  in¬ 
creasing  proportions  in  the  elec¬ 
trical  equipment  market  in  the 
f.astern  district,  not  only  nnth  re¬ 
spect  to  actual  commitments  but  in 
connection  with  inquiries,  which 
seem  to  carry  definite  indications 
of  a  revival  in  buying  in  this  line. 
Central  station  demand  is  light  for 
the  opening  of  the  fall  season  and 
orders  arc  limited  to  actual  require¬ 
ments  in  the  line  of  substation  and 
miseellcineous  apparatus. 

— Electric  refrigerator  business 
is  reaching  nc7v  high  records  both 
for  production  and  sales,  with  an 
outlook  most  favorable  for  continu¬ 
ance.  Jobbers  report  little  change 
in  their  trade  for  electrical  supplies 
and  hand-to-mouth  buying  prevails. 

A  steel  company  in  northern  New 
York  has  placed  an  order  with  a 
state  manufacturer  for  electrical  control 
equipment  totaling  $35,000.  Three 
other  iron  and  steel  companies  have 
arranged  imnlediate  expansion  pro¬ 
grams  to  cost  over  $5,000,000,  a  con¬ 
siderable  portion  of  the  fund  to  he  used 
for  purchase  of  electrical  equipment  for 
heavy  duty.  An  aircraft  manufactur¬ 
ing  company  in  New  Jersey  has  clo.sed 
with  a  New  York  maker  for  impellers 
for  superchargers  for  aircraft  to  cost 
about  $35,000. 

I'all  account  for  railway  electrifica¬ 
tion  work  looks  promising.  The  Penn¬ 
sylvania  Railroad  Company  will  build 
twelve  electric  locomotives  at  its  shops 
at  Altoona,  Pa.,  the  electrical  equij)- 
ment  for  the  first  six  units  to  he 
furnished  by  the  General  Electric  Com¬ 
pany.  Westinghouse  Electric  &  Manu¬ 
facturing  Company  and  the  American 
Brown  Boveri  Company.  It  is  e.sti- 
niated  that  close  to  400  electric  locomo¬ 
tives  will  he  required  by  the  road  on 
the  completion  of  its  $40,000,000  elec¬ 
trification  program.  The  Lackawanna 
Railroad  is  concentrating  on  new  power 
substations  for  its  northern  New  Jersey 
electrified  system  and  will  push  re¬ 
quired  installations  to  early  completion. 

.\  Pennsylvania  manufacturer  is  fur¬ 
nishing  a  3.500-kw.  turbo-generator  unit 


for  a  municipal  electric  plant  installa¬ 
tion  in  North  Carolina,  as  well  as 
switchboard,  circuit  breakers  and  ac¬ 
cessory  equipment.  A  Missouri  com¬ 
pany  w'ill  furnish  engine  units  for  a 
municipal  power  station  in  South 
Dakota,  switchboards  and  affiliated 
equipment  to  be  supplied  by  a  New 
York  maker.  An  Eastern  manufac¬ 
turer  has  a  contract  for  ten  heavy  type 
transformers  for  a  new  central  station 
in  Missouri.  The  Graybar  Electric 
Company  will  furnish  equipment  for  an 
ornamental  lighting  system  at  Clinton- 
ville,  Wis.  A  New  York  manufacturer 
has  secured  an  award  for  arc  lights  for 
a  northern  New  York  power  company, 
totaling  $30,000. 

rONSTRUCTION  PROJEUTS 

Signal  Supply  Officer,  Signal  Corps, 
United  States  Army,  Brooklyn,  N.  Y.,  will 
receive  bids  until  September  9  for  six  80- 
ft.  steel  radio  towers  (Circular  13) ;  also, 
until  September  16,  for  200,000  ft.  of 
wire  (Circular  15),  and  at  last  noted  time, 
for  three  storage  batteries  (Circular  14), 
American  Can  Company,  New  York,  has 
approved  plans  for  a  plant  at  Seattle, 
Wash.,  to  cost  $1,000,000.  Flexlume  Cor¬ 
poration,  Buffalo,  N.  Y.,  plans  addition  to 
electric  sign  manufacturing  plant  to  cost 
$100,0(X).  General  Electric  Company, 
.Schenectady,  N.  Y.,  has  filed  plans  for 
a  factory  branch  and  distributing  plant  at 
Cleveland,  Ohio,  to  cost  over  $500,000. 
Buffalo  General  Electric  Company,  Buf¬ 
falo,  N.  Y.,  has  plans  for  two  pf)wer  sub¬ 
stations  to  cost  over  $75,000.  Continental 
Can  Company,  New  York,  has  approved 
plans  for  immediate  construction  of  can¬ 
manufacturing  plant  at  Camden,  N.  J.,  to 
cost  over  $1,{MX),000.  Public  Service  Elec¬ 
tric  &  Gas  Company,  Newark,  N,  J.,  has 
taken  title  to  property  at  Sewaren,  N.  J., 
and  contemplates  new  power  plant  to  cost 
over  $5,000,000.  South  Branch  Power 
Company,  Philadelphia,  Pa.,  plans  hydro¬ 
electric  power  plant  on  branch  of  Potomac 
River  in  West  Virginia  to  cost  over 
$1,500,000.  Pennsylvania  Power  &  Light 
Company,  Allentown,  Pa.,  contemplates 
power  plant  near  Sunbury,  Pa.,  to  cost 
over  $15,000,000.  General  Purchasing 
Officer.  Panama  Canal,  Washington.  D.  C.. 
will  receive  bids  until  September  23  for  in¬ 
sulated  cable,  wire,  fuses,  etc.  (Panama 
.Schedule  2586). 

❖ 

SOUTHWEST 

— While  most  of  the  buying  dur¬ 
ing  the  past  month  has  been  by  cen¬ 
tral  .Nations  and  railways,  during 
the  past  week  there  has  been  some 
activity  among  industrials.  The 
movement  of  poles  and  other  line 
material  continues  in  fair  volume. 

.'\n  order  was  placed  by  one  of  the 
local  power  companies  for'  regulating 
apparatus  amounting  to  $15,000.  One 
of  the  lead  mining  companies  bought  a 
600-hp.  motor  for  pump  connection  to 
cost,  with  control,  $5,000.  Motors  for 
operating  two  flour  mills  were  ordered, 
the  aggregate  cost  of  all  being  about 
$4,500.  One  of  the  jobbing  houses  re¬ 


ports  shipment  of  five  carloads  of  poles 
for  additions  to  transmission  lines  in 
southern  Missouri. 

CONSTRl’CTIOX  UROJKI'TM 

St.  Charles,  Mo.,  has  authorized  plans 
for  a  municipal  electric  power  plant. 
Kansas  City  Power  &  Light  Company, 
Kansas  City,  Mo.,  has  filed  plans  for  a 
power  substation  to  cost  about  $100,(KK). 
DeSoto,  Mo.,  plans  installation  of  a 
municipal  light  and  power  distributing 
system.  Texas  Mining  &  Smelting  Co.. 
Laredo.  Tex.,  plans  plant  to  cost  over 
$250,000.  Southwestern  Public  Service 
Company,  Amarillo,  Tex.,  plans  extensions 
in  power  plant  at  Pampa,  Te.x.,  to  cost 
over  $150,000.  Henrietta.  Te.x.,  plans 
municipal  electric  light  and  power  plant  to 
cost  over  $80,000. 

❖ 

NEW  ENGLAND 

— DuRiNt;  THE  p.\ST  WEEK  HO  orders 
for  heary  equipment  of  outstanding 
interest  7t’ere  reported.  .*imall 
pojver  equipment,  on  the  other  hand, 
is  moT’ing  fairly  7vell  and  small 
motors  are  maintaining  a  steady 
le7’el,  though  some7vhat  belo7i>  last 
year. 

— Pending  decisions  relative  to 
fall  production  on  the  part  of  ma¬ 
chine  tool  manufacturers,  fractioiial- 
horsepo7ver  motors  are  at  the  pres¬ 
ent  selling  in  small  lots.  Scheduled 
material  sales  ha7'e  slackened  some- 
7vhat  and  central  station  supplies  are 
dull.  Inquiries  are  being  received, 
but  negotiations  are  not  being  car¬ 
ried  fonoard. 

Orders  for  wiring  materials  have  in¬ 
creased  recently,  and  in  particular  out¬ 
side  illumination  products,  the  latter 
being  considerably  above  the  volume  of 
last  month.  Electric  furnace  manufac¬ 
turers  report  an  interest  in  this  type  of 
equipment,  but  orders  are  few  due  to  the 
postponement  among  machine  tool  man¬ 
ufacturers  and  the  metal  industries. 
Merchandising  was  less  active  during 
the  past  week.  New  construction  proj¬ 
ects  are  numerous  in  certain  lines  and 
wiring  contracts  are  gaining  in  number. 
Intercommunication  equipment  and 
sound  projection  apparatus  sales  are 
encouraging.  Contracts  for  the  latter 
involving  installations  in  public  halls 
recently  received  amount  to  about  $4,000, 
and  a  number  of  others  are  pending. 
Street-lighting  and  automatic  traffic  sig¬ 
nal  equipment  are  receiving  some 
attention. 

CONSTRICTION  PROJECTS 

Boston  Elevated  Railway  Company,  Bos¬ 
ton,  Mass.,  has  taken  out  a  iK'nnit  for  a 
bus  garage  and  service  plant  to  cost  over 
$150.(X)0.  Stamford  Gas  &  Electric  Com¬ 
pany,  Stamford,  Conn.,  has  approved  plans 
for  an  equipment  storage  and  distributing 
plant  to  cost  $125,000.  Yale  University. 
New  Haven,  Conn.,  plans  new  buildings,  in¬ 
cluding  unit  for  Sheffield  Scientific  School, 
to  cost  over  $5,000,000. 
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New  Equipment  Available 


Surge  Indicator 
Locates  Flashovers 

Transmission  link  patrolmen  are  ac¬ 
curately  informed  of  Hashovers  tlial 
occur  on  liisli-voltage  insulators  as  the 
result  of  lightning,  or  high  voltage  in¬ 
duced  in  the  lines  hy  other  causes,  hy  a 
surge  indicator  developed  hy  the  (len- 
eral  Electric  Company,  .Schenectady. 

'This  instrument  consists  of  an  indi¬ 


cating  target  actuated  hy  spring  jires- 
sure  and  a  releasing  link  mounted  in  a 
d-in.  drum  tyjie  case.  'The  disrupting 
link  operates  on  a  very  small  amount  of 
energy,  and  surges  in  tiie  order  of 
millionths  of  a  second  ;ire  detected.  As 
soon  as  the  surge  occurs -the  indicating 
disk  .mpves  to  the  visible  jxisition. 


Automatic  Starters 
for  Two-Speed  Motors 

Inclosed  ai’To.matic  motor  starters 
for  two-speed  separate  winding  type 
s(|uirrel  cage  motors  are  announced  hv 
Cutler-Hammer,  Inc..  Milwaukee.  Wis. 
These  starters,  to  he  known  as  Bulletin 
9736.  are  the  across-the-line  type,  the 
windings  being  connected  directly  to  the 
line.  Both  windings  are  protected 
against  dangerous  overloads  hy  means 
of  C-H  thermal  overload  relays.  .\ 
push-button  master  switch  with  “stop." 
“low"  and  “high"  buttons  is  used  to 
obtain  control  from  a  remote  point. 

Starters  can  he  furnished  in  three 
types — for  starting  on  either  wind¬ 
ing.  with  se(|uence  compelling  feature 
or  with  automatic  secpience  control 
relay.  For  starting  on  either  winding. 
de])ressing  either  the  “low"  or  “high" 
button  starts  the  motor  on  the  respective 
“low"  or  “high"  speed  winding.  'The 
sequence  compelling  feature  requires 
ihat  the  motor  always  he  started  at  low 
speed  before  being  transferred  to  high 


speed.  Depressing  the  “high"  button 
will  not  start  the  motor.  The  automatic 
.sequence  control  relay  insures  that  the 
motor  will  always  start  at  low  speed  an<l 
pass  to  high  speed  automatically. 


Service  Connectors  which  do  away 
with  .soldering  and  eliminate  the  hazards 
of  hot  solder  and  blow  torches  are  an¬ 
nounced  hy  the  \\’.  N.  Matthews  Corpo¬ 
ration.  St.  Louis.  There  are  only  two 
pieces  to  this  connector.  The  clamping 
member  is  made  of  rolled  copper  and  it 
swivels  within  the  nut  so  that  it  cannot 
come  out.'  The  connector  makes  pos¬ 
sible  the  use  of  hard-drawn  cupper  in¬ 
stead  of  soft  drawn,  which  does  away 
with  the  necessity  of  frequently  pulling 
slack  from  the  service  wires. 


Remote-Controlled 
Magnetic  Starters 

Kk.MOI  E-(  ONTROl.l.KD  .MAILNETIC  START¬ 
ERS  for  constant  and  .adjustahle  sjieed 
direct-current  motors  in  sizes  up  to 
10  hp,,  2.?U  volts  are  announced  hy 
W'estinghouse  Electric  &  Manufacturing 
Company,  East  Pittsburgh.  'These  time 
starters  provide  three  points  of  definite 
time-limit  acceleration  which  permit 
safe  and  accurate  starting  of  the  motor 
under  full  or  partial  load. 

'J'here  are  four  combinations  of  the 
starters.  Class  S.sl2-.\.  for  constant-* 
speed  motors,  does  not  jirovide  overload 
protection  nor  dynamic  braking;  class 


8.‘>12-B,  for  constant  speed  motors,  pro- 
viiles  thermal  relay  overload  protection 
hut  not  dynamic  braking;  class  8512-C. 
for  constailt-speiTl  motors,  provides 
overload  protection  and  dynamic  brak¬ 
ing;  class  8312-E.  for  adjustahle  speed 
motors,  provides  overload  protection, 
dynamic  braking  and  full  field  starting. 


Inclosed,  Fan-Cooled, 
Induction  Motors 

Fully  inclosed,  fan-cooled,  1.200- 
r.p.m.  induction  motors  in  sizes  of  20  hp. 
and  above  are  announced  hy  the  Reli¬ 
ance  Electric  &  Engineering  Company. 
Cleveland. 

'These  motors  use  the  Mossay  prin¬ 
ciple  of  cooling.  A  single  internal  fan 


on  the  rotor  circulates  the  confined 
warm  air  through  the  tubes  over  whicli 
blasts  of  cool  outside  air  are  blown  Iroiii 
one  end  of  the  motor  to  the  other. 

The  stator  windings  and  rotor  are 
tightly  inclosed,  the  fits  for  all  the  in¬ 
closing  ])arts  being  machined  surfaces. 
In  dismantling,  the  only  extra  parts  to 
remove  iu  addition  to  those  of  the  stand¬ 
ard  open  motor  are  the  external  fan 
guard  and  fan. 

These  motors  have  the  same  mount¬ 
ing  dimensions  as  the  standard  open 
motors  of  the  same  horsepower  and 
speed  rating,  which  provides  for  inter¬ 
changeability. 


Precision  Time  Switch 
for  Electrical  Apparatus 

I’rEC  ISE  AC KlM  A  l  IC  CONTROL  of  lUOtOrS, 
substations,  floodlights,  electric  signs, 
ventilation,  and  the  like,  may  he  ob¬ 
tained  hy  means  of  the  .'sangamo  time 
switch  announced  by  the  S.Ttigamo  Elec¬ 
tric  Company.  .Springfield.  Ill.,  accord¬ 
ing  to  its  manufacturer. 

'This  instrument  is  essentially  an  elec¬ 
trically  wound  Hamilton-.Sangamo  clock 
arranged  to  trip  a  mercury-tuhe  switch. 
'The  dial  is  arranged  to  open  or  close 
the  switch  as  often  as  every  fifteen  min¬ 
utes.  if  desired,  through  a  cycle  of  24 
hours. 

'The  switch  mechanism  is  operated  by 
the  mainspring  through  a  differential 
gear,  so  that  in  case  the  motor  is  stojiped 
due  to  current  interruption  the  spring 
will  trip  the  switch  at  the  proper  time. 

'The  time  switch  is  made  for  either 
a.c.  or  d.c.  operation.  It  is  independent 
of  frequency  or  voltage  regulations. 
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